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FOREWORD

This report documents the results of a Star Vision Study performed for the
National Aeronautics and Space Administration under Ames Research Center

direction on Contract NAS 2-5051, Mr. Bedford A. Lampkin, technical monitor.

Honeywell Inc., Systems and Research Division, performed this study under
the direction of Mr., Roger N. Schmidt during the period 1 July 1968 through
1 July 1969, Dr. Roger P. Heinisch and Mr. Clinton L. Jolliffe were co-

principal investigators. Assistance of Mr. Tien Chow in preparing computer

codes and Mr. Immanuel Bursch for apparatus fabrication is greatfully

acknowledged.
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NOMENCLATURE

area

area on body 1

area on body 2

projected area of A2 on unit sphere

projected area of A2a on unit sphere base
astronomical unit (sun to earth mean distance)

angular position of photometer when blackbody is in transmitted
beam

solar spectral radiance

angular position of photometer when specular reflex from window
is incident on blackbody

semiminor axis of area A2b

albedo

distance between dA1 and dA2

differential area element

differential area element on surface 1

differential area element on surface 2

differential area element on planet

projection of differential area element dA2 on unit sphere
projection of differential area element dAZa on unit sphere base
differential waveband

illuminance

illuminance incident on surface perpendicular to light beam
solar illuminance

configuration
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configuration factor from differential area element dA; to

2 differential area element dAz.

configuration factor from differential area element dA1 to
area 2

configuration factor from planet to windows
lens focal number

ratio of distance from window to planet to the planet radius
luminance

ambient luminance (experimental background)
luminance of diffuser

background luminance

stimulus luminance

luminance measured from window

total luminance of stimulus

spectral absolute luminosity

optical magnification

star magnitude

total number of parts to a summation
reference number in a summation

surface normal

point on planet representing individual node
radius of unit sphere

radius of planet

distance from window to planet center
scatter coefficient

angular position of photometer when photometer is in the trans-
mitted beam

spectral sensitivity
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angular position of photometer when specular reflex from
window is incident on photometer

angular position of photometer when photometer views window
edge

point representing window

angle between window normal and line joining window with
planet center or between dA1 and planet center

angle between lines joining the window with center of planet
and outer rims of planet

angle between lines joining the center of the planet with the
window and node on the planet

angle in x-y plane defining nodal point p on sphere
waveband

contrast limen

stimulus angle

solid angle

reflectance

transmittance

angle between window normal and viewing line of sight
angle between window normal and incident light beam
micron

wavelength

zenith angle

angle between surface 1 normal and line joining element dA;
to dA
2

angle between surface 2 normal and line joining element dA; to dA,

angle between lines joining window with planet center and
nodal point p
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Subscripts

S v

[oR

max

projection on unit sphere

experimental background

projection on unit sphere base

diffusion standard
maximum
reference number
background or veiling
planet

stimulus
threshold

window

spectral

body 1

body 2
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SUMMARY

Astronauts have experienced difficulty in seeing navigational stars through
spacecraft windows on the illuminated side of the spacecraft, The objective
of this investigation was to predict the star magnitude which can be seen with
the naked eye or a sextant telescope through a spacecraft window, The effects

of geometry and window coating on that objective were studied,

An apparatus was built, instrumented, and used for measuring the scatter-
ing luminance of typical spacecraft windows., Window illumination from the
sun, moon, and earth were computed for typical orbit conditions. Star magni-
tude thresholds were predicted from the scattering data and window illumina-
tions by applying the classical Tiffany visual threshold data, The star thresh-
olds were computed for both unaided vision and a monocular telescope. The
measurements indicate that window cleanliness is of paramount importance in
reducing light scattering. When considering the light transport through the
spacecraft windows, light reflected off the windows from inside the spacecraft
cabin was found to dominate the scattered light caused by the externally

incident flux.

The results of the scattering measurement reveal that quality of the anti-
reflection coating on windows have more influence on the scattering level than
the type of coating per se. The better windows had as low a scattering level
as a highly-polished optical flat. Painting the edges of the window black re-
duced the light scattering. Light scattering created by multiple-window
configurations was found to be equivalent to the sum of individual windows
(superposition can be used). The star magnitude thresholds were obtained
and presented for the telescope and the naked eye at the location of maximum,
minimum, and average scatter for each window configuration. In general,
using a telescope, an astronaut in a spacecraft that is distant fromthe earthor
moon will be able to see stars less bright than a magnitude of 2, 00. On the
other hand, with the naked eye, an astronaut will have difficulty seeing the
usual navigational stars under background conditions created by the light

scattered from windows used in this program.



INTRODUCTION

Three probable causes for difficulties experienced by astronauts in seeing

stars through spacecraft windows have been suggested:

o That a cloud of debris (dumped waste, spacecraft outgassants,
and reaction jets exhausts) surrounds the craft

° That the windows become contaminated with condensates and
vehicle outgassants which both reduce transmission and cause
increased energy scattering in the field of view

. That the clean window itself scatters and reflects energy from
other sources, such as the sun, which creates a luminance veil,

The purpose of this program was to study the latter effect.

The effect of spacecraft window configuration and surface coating on the
ability of an astronaut to visually detect stars is predicted as a function of six
parameters, These parameters are the characteristics of the human eye, the
effect of the optical system used to view the star, angular position with respect
to the sun, moon, and earth, distance from the sun, moon and earth, viewing
angle, window coating and number of windows. The ability of an astronaut to
see stars is defined as the minimum star magnitude that can be detected
through a window for various specified values of the above parameters, The

above objective was accomplished by completing the following four tasks:

o Measuring the light-scattering of various window orientations

o Calculating the light incident on the window for each specified
"source' (sun, moon, and earth)

] Generating a stellar threshold model from the existing vision
literature

' Calculating star magnitudes
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The light scattering distribution of six window configurations was measured
for visible light with approximately the solar spectrum incident at specified
angles. The window configurations contain various combinations of Mng-
coated, HEA-coated, and uncoated Vycor window panes, These data were used
to compute the minimum star intensity that can be seen with the naked eye and
a monocular telescope through the window for various viewing angles and in-
cident light angles, Window specimens were kept clean during the experi-
mental measurement so as not to confuse the effect of contaminants with the

effect of the window itself.

In addition, a precision polished Supracil optical flat was prepared and
scattering measurements were made for various viewing angles. Data from
this flat provided a low-scattering standard for comparison with the window
data.



EXPERIMENTAL MEASUREMENT APPARATUS
AND PROCEDURES

To predict star magnitudes visible through spacecraft windows on the illu-
minated side of space vehicles, it is necessary to determine the scattering
luminance from the windows. Because such data was not available, it was
necessary to measure the magnitude and distribution of light scattered from
typical spacecraft windows. A unique apparatus was required because the

scattering values were small and very dependent on several parameters.

This section discusses the experimental apparatus and the concepts on
which the experimental procedure is based. Scattering data obtained with the
apparatus is used in this report to determine star magnitude thresholds that
can be detected with unaided binocular vision and with a monocular telescope.

Design

The main components of the experimental facility include the following:

® A fixed high~temperature light source that approximates the spec-
tral distribution in the visible portion of the solar spectrum

® A collimating lens to provide a 6-inch diameter light beam with di-
vergence less than or equal to the sun's rays

® A fixture to hold and position the spacecraft windows with respect
to the light beam

® A detector with the same speciral response as the human eye to re-
cord light scattering in various directions (0 to 360 degrees in the
horizontal plane about the window)

¢ Blackbodies to absorb light and thus reduce the background level for
the experiment

® A filter hood to continuously blow filtered air over the window during
the measurements.



A schematic view of the test apparatus is shown in Figure 1. Light from
the lamphouse (1) originates from a defining aperture which is located at the
focal point of a 6-inch diameter collimating lens (2). Because of the character-
istics of the lens, a (nominally) 6-inch-diameter light beam is incident on the
window (5). Light scattered in various directions in a horizontal plane is re-
corded by a photometer (6). The background specifically in the field of view
of the photometer is maintained dark by placing a blackbody (3) on the optical
axis of the photometer as shown. Light that is not reflected or scattered from
the window is transmitted. The transmitted light is absorbed by a blackbody
baffle system (7) which is located on the optical axis of the lamphouse-lens-
window system. A filter unit (4) is used to blow filtered air over the window
during the experiment to keep the window relatively free of dust.

Light Source. -~ The sun's spectrum was simulated with a Xenon arc lamp,

blue filter and achromatic collimating lens., Specifically, the light source was
a 1600-watt Xenon arc lamp which produced a flux of 75, 000 lumens, The
energy distribution of the lamp in the visible was corrected with a Corning
C5900 filter. To produce accurate collimation, a 0. 125-inch aperture at the
lamphouse exit was used to approximate a point source. With the f 2,5, 6-~inch
diameter, and achromated collimating lens, 1/2-degree collimation was

easily achieved. The lens, a multi-element Schneider lens, was purchased
specifically for this project.

The visual spectrum of the light beam exiting the lens (incident on the
window) is shown in Figure 2 in relationship to published data on the sun spec-
trum. In the spectral interval of 400 to 475 millimicrons, the sensitivity of
the eye is so small that the source variance from the sun in that region is
negligible, To illustrate, Figure 3 shows the spectral distribution of the
source and sun weighted with the response of the eye. Only small deviations
are evident between the two weighted distributions.

The uniformity of the light beam was quantitatively measured with a Gamma
Scientific photometer positioned in the plane of the window. The active por-
tion of the photometer detector head was masked down to a 3-mm diameter




Lamphouse contalning 1600 watt Xenon arc source
6 1/2-Inch diameter, f 2.5 achromatic lens for colllmation of light
Black body for absorption of light In line of sight of photometer
Fllter unit from clean bench to maintain clean windows

Rotational appasatus to hofd windows

Photometer

Black body baffle system used to absorb transmitted energy from light source

ORONORORONORORO,

Low interference window bracket

Figure 1. Schematic of Experimental Apparatus
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aperture and moved transversely across the collimated beam. A transverse

lathe mount provided accurate positioning of the detector in the beam.

The uniformity of the beam shown in Figure 4 is within a 10-percent devia-
tion across the 4-inch horizontal plane corresponding to the scattering measure-
ment plane, The beam did not have as large a zone of uniform illumination
along the vertical axis, but this did not affect the prescribed horizontal
measurements because the two-dimensional measurements were taken in the

horizontal plane only.
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Figure 4. Horizontal Uniformity of Beam

Rotation Holder. - The window was mounted to allow angular motion about

two axes, The first was about the window normal to study light scattering uni-
formity and the second about a perpendicular to the window normal to vary
the incident light angle. Two window mounts were used, one to provide rota-
tion about the window normal and the second to provide minimum obstruction
of the incident light beam and photometer view. Both devices are shown in

Figure 1.

Both window holders were mounted on a rotational platform which accura-

tely rotated about the same center as the photometer. Degree marks on this



platform provided for positioning of the window with respect to the incident
light beam (the second window mount was used for the bulk of the measure-

ments).

Detector. - A Pritchard photometer was used to make the scattering
measurements and to determine incident illuminance. This particular instru-
ment was chosen because (1) the manufacturers stated accuracy is +13 per-
cent of full scale reading over 13 orders of magnitude sensitivity, (2) the
acceptance angle of the photometer could be varied, (3) it has internal cali-
bration, (4) the instrument has a built-in filter so that the spectral response
of the "'standard eye' is modeled as shown in Figure 5, and (5) it has an optical

system which permits a visual check of the field of view.

The photometer was mounted on a movable arm so it could be rotated

about the window while focused on the same spot on the window.

Window Alignment. - The window was initially aligned with an autocolli-

mator to ensure that, at ¥ = 0 (see Figure 6), the front surface of the window
was perpendicular to the incident light beam., This alignment was easily re-
established during the course of the experiment in the following manner; two
bright images are visible on the aperture of the lamphouse in Figure 7. The
off-center bright spot is the reflection from the front surface of the window
as imaged by the lens, For true normal incidence, this reflected spot must
superimpose on the aperture., A check on the alignment of the lens is accom-
plished in the same manner by using the larger-diameter spot shown centered
around the aperture, This spot is a reflection of the front surface of the lens

and is used to align the lamphouse with the axis of the lens.

Background Light Suppression. - The light-scattering levels measured

in the experiment were quite small, necessitating reducing the background

to as low a level as reasonably possible., The lamphouse was enclosed with

a 20-mil-thick black mylar curtain to isolate stray light originating from that
source. The room housing the experiment was painted black, and all apparent
light leaks were sealed with black tape. Blackbodies were used to absorb the

10
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Figure 7.

Image of Window Reflected on the Aperture Plate
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main beam transmitted through the window and to reduce the background in
the field of view of the photometer. These light suppression devices are

shown in Figure 8, a photograph of the experimental apparatus.

A large blackbody baffle system (14 inches high by 10 inches deep) was
placed in the beam path as shown in Figure 1 to absorb the light transmitted
through the window, The blackbody design was basically an array of 18
parallel plates mounted 3/4 inch on center in a large box, The interior of the
box as well as the plates was painted with 3M Black Velvet paint which has an
absorptivity in the visible of about 0. 97 (i.e., 97 percent of energy incident
on a flat plate painted with this paint is absorbed), . Thus, when including the
effect of geometry, the baffle system had a high effective absorption.

A blackbody was used to prevent excess background light from scattering
or reflecting into the photometer field of view. It was placed on the side of
the window opposite the detector to provide an absorbing background in the
photometer field of view. This blackbody was an off-axis cone (as shown in
Figure 8) with a blackness of about 0, 99. This aperture was 3 inches in

diameter, and the total length was 16 inches.

Because the window specimens were of finite size, the window edges were
exposed to the incident light beam at incidence angles greater than 40 degrees,
The window edge, when illuminated, became a diffuse-like source of illumina-
tion that exceeded the luminance level of the measured field by about 2 orders
of magnitude, necessitating further buffering of the photometer. To reduce
stray light pickup by the photometer, a commercial light baffle with a 1-1/4-

inch-diameter aperture was attached to the Pritchard photometer.

Calibration with the Pritchard photometer viewing the Gamma 100-foot-
lambert standard source indicated that this light baffle with aperture did not

occlude light from the photometer's viewing area, but it did reduce the back-

ground light effects.

14



Figure 8.

Photo of Laboratory, Operator

and Recorder
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Figure 9 shows relatively good agreement between the measurements with
and without the baffle where the window edge was not exposed to the intense
collimated beam, that is, at incident angles of less than 40 degrees, but at
angles where the edge was illuminated (>40 degrees) some stray light was mea-
sured by the photometer. The data in Figure 9 is a plot of the window light
scattering luminance (Lw) in foot lamberts divided by the window incident
light flux Eo cos Y in foot candles, This value can also be considered a
dimensionless parameter; i, e., the ratio of the scattered luminance of the
window to the luminance of a perfect diffuse reflector placed at the same

incidence angle in the solar beam.

A set of light scattering measurements were made with the edges of the
windows painted black to absorb light scattered from the unpolished edge sur-
face. This data is included in Appendix D for comparison with the primary

data taken with unpainted window edges.

Window Samples. - The window samples used in this investigation were
supplied by NASA. They were space vehicle windows which were repolished
and recoated by OCLI. The glass was Corning Vycor, and it was either
uncoated, magnesium-fluoride (Mng) coated or high-efficiency, antireflec-

tion (HEA) coated. The windows were assigned a numerical designation as

follows:
Number  Coating

208 MgF2
240 Uncoated
244 HEA

246 HEA

This numerical identification is used throughout this report.
In addition, an uncoated 6-inch-diameter by 1/4-inch-thick Supracil plate

was used as a test standard. It was highly polished using optimal techniques

developed at Honeywell for low-scattering laser mirrors.

16
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Measurement Procedure

This subsection describes in some detail the methods used in obtaining the
experimental scatter data, Included is a discussion of important observations

recorded during the experiment,

Alignment, - Beam-window-photometer alignment was attained by use of
an alignment plate of 3/16-inch-thick aluminum of the same shape as the win-
dows. The alignment plate was positioned in the window mount attached to the
rotating platform base. Degree marks were inscribed on the edge of the base

for indexing the alignment,

Alignment of the window with respect to the light beam was accomplished by
placing a front-surface plane mirror against the alignment plate., The colli-
mated beam of light was then specularly reflected back through the large
objective lens and focused at the lamphouse aperture which served as the
illumination source. Adjustments were made until the source image location
coincided with the aperture. This ensured that the alignment plate was
perpendicular (¥ = 0) to the collimated light beam and also permitted a
collimation check by observing if a sharply focused aperture image was

located in the plane of the aperture.

Alignment of the photometer with respect to the window was accomplished
by focusing the photometer on scribe marks on the alignment plate. The
alignment plate was half the thickness of the windows, so focusing onto the
alignment plate surface was equivalent to focusing onto the window center
plane. Focus was easily achieved with the telescope incorporated in the

Pritchard photometer., The objective of this alignment task was to position the

photometer such that the window measuring focus coincided with the common
vertical axis of the platform base and the rotating arm upon which the photo-
meter was mounted. Thus, as the photometer was rotated around the window

and as the window was rotated in the light beam, the photometer always re-
mained centered on the same window measuring area. Centering was checked

as the photometer was rotated from 15 to 90 degrees and from 270 to 345 degrees.

18



Failure of the photometer focus to remain centered on the measuring field of
the alignment plate meant the photometer and window were misaligned., If
misalignment was indicated, the window mount was moved forward or backward
on the rotating platform base, and the beam window alignment was rechecked.
This alignment procedure was followed until the photometer's measuring field
coincided with the centering index on the alignment plate for all angles. Thus,
upon replacing the alignment plate of 3/16-inch thickness with the sample
window of 3/8-inch thickness, the measuring field, which corresponded to a
7T-mm-diameter circle, was centered between the two window surfaces and

coincided with the common geometric axis of the photometer and window.

Throughout the series of measurements, a blackbody with a cavity diameter
of 100 mm was positioned opposite the photometer. The purpose of the black-
body was not only to reduce the background luminance level behind the window

but to provide a background constancy not attainable without it.

Upon completion of the beam-window-photometer alignment procedure,
the alignment plate was removed, and the blackbody was positioned behind the
window-mount plane and diametrically opposite the photometer., A white target
with a centering index was placed over the blackbody cavity, and the photometer's
telescope was focused to permit viewing of the centering disc. The blackbody
was then positioned such that the measuring field viewed through the telescope
was superimposed upon the centering index of the target. The blackbody was
then located in place. The alignment plate was once again positioned in the
window mount, and the photometer was refocused on the centering index of
the alignment plate.

The Pritchard photometer with a 1-degree acceptance angle was focused
in the window plane for the scattering measurements. Hence, the
acceptance area in the plane of the blackbody must be exceeded by the black-
body cavity area, This acceptance area must include the measuring condition
where the photometer window angle is * 80 degrees with two windows in place.

The acceptance area is effectively expanded due to displacement of the black-

19



body as a result of refraction at the window surfaces. These two angular
extremes (+80 degrees) thus define the limiting case in terms of necessary

cavity dimension,

Determination of J1lumination on Windows, - The illumination incident on

the windows was determined by two independent measurements. A Gamma
Scientific photometer was used in the path of the light beam, while the Prit-
chard photometer was used to measure the light reflected from a diffuse

disk placed in the light beam. The Gamma measurement was more direct

but necessitated removing the window to make a measurement close to the
window position. The Pritchard photometer, on the other hand, was used for
the scattering measurements and a small diffuser disc could be placed directly

in front of the window for routine illumination checks.

With the sample window removed, the Gamma detector unit was positioned
such that the front surface of the 1-inch diameter cosine head (the light-
receiving surface) fell in the same plane that the sample window occupied
during measurements. In addition, the cosine receptor head was centered
about the 7-mm diameter measuring locus* that the Pritchard photometer
measures. Both of these positions were easily ascertained with the aid of

the Pritchard photometer telescope,

The Gamma photometer was calibrated with the Gamma standard light
source. A series of five individual measurements was made of the incident
illumination with photometer calibrations before each measurement. Table 1

is a sample of these individual measurements,

Immediately following this set of measurements, a small BaSO4 disc was
positioned just in front of the Gamma cosine receptor head. (Because our
incident illumination is a collimated beam (+0. 25 degree) a small displacement

(2-3 cm) along the beam axis results in no significant illumination change. )

*Defined measuring area when the photometer axis is perpendicular to the
window (6 = 0).
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TABLE 1. - INCIDENT ILLUMINATION VALUES AS MEASURED IN
THE PLANE OF THE SAMPLE WINDOW

Individual Measurement
Measurement (foot candles)
(1) 178
(2) 181
(3) 175
(4) 177
(5) e 180
Eo = 178, 2

The Pritchard photometer was then calibrated, and, with the photometer at a
15-degree window-photometer angle (8), a set of luminance measurements of
the BaSO4 disc was made. Photometer calibrations were made between each
individual measurement (refer to Table 2). A calculation of the ratio of the

reflected light to that incident which equals the reflectance ]:d/ Eo = p gives a
numerical value of 0. 957,

TABLE 2, — LUMINANCE MEASUREMENTS OF STANDARD BARIUM
SULFATE DISC

Measurement Ld (foot lamberts)
(1) 171
(2) 170
(3) 171
I’d = 170,67

The reflectance of the barium sulfate disk was independently measured by
Gardner Laboratory Inc. using a technique recommended by the National Bureau
of Standards. They found the reflectance of the disk to be 0,97, The agree-
ment between the independent measurement and our in situ evaluation of the

reflectance establishes confidence in the accuracy of the illuminance deter-
mination.,

Measurement of the reflectance of the standard BaSO4 disc nearly simul-

taneously with the scattering measurements permitted monitoring of incident
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illumination throughout the scattering measurements without removal of the
sample window or use of the Gamma photometer. An absolute calibration of
the photometer was performed in Honeywell's standards calibration laboratory
according to National Bureau of Standards (NBS) procedures. An NBS stan-
dard lamp was used to illuminate a magnesium oxide target., The luminance
was measured and compared to the NBS value., The internal standard was
recalibrated to provide an accurate accessible calibration of the instrument

during the experiments.

Window Cleaning, - The last premeasuring task was reserved for cleaning

of the sample windows., Normally, the windows were cleaned while mounted
in the platform window mount with the intense collimated beam flooding the
entire window, Under these illumination conditions, window surfaces fre-
quently revealed surface film or particles that were unnoticed when they were
cleaned and inspected under diffuse room illumination. Consequently, all
windows received a final cleaning and visual inspection while positioned in

the collimated beam,

Experience at Honeywell has shown that ultra-low-scattering optical ele-
ments can be realized only if good cleaning practices are combined with a

means of evaluating the effectiveness of cleaning.
The windows were cleaned using the following procedure:

(1) Soak the element for several hours in hot "MICRO" detergent
solution,

(2) Rinse and rub with cotton swab, using deionized filtered water.
Repeat this several times.

(3) 1In a final step, the optical surface is covered with deionized water
which is blown off with a jet of dry nitrogen. The removal of the
water should be complete. Also care should be taken not to permit
water droplets from the edge to flow across the optical surface
after it is dry.
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(4) Insgect the cleaned surface by directing a bright collimated beam
of light on the surface and viewing the surface against a black
background in a darkened room.

(5) If step (4) shows the optical element to be clean, proceed to mea-
sure scattering levels.

It is a general observation that a carefully cleaned optical surface usually
does not become contaminated as readily as a poorly cleaned surface when

exposed to normal laboratory environment,

An air filter was positioned directly above the window platform and opera-
ted continuously in an effort to reduce the collection of dust particles on the

window surfaces,

Measurement Method. - Premeasurement tasks involving alignment checks,

calibration checks and window cleaning took about one hour. The Xenon arc
lamp was started first, allowing the lamp to stabilize before the incident
illumination and scatter measurements began. The power supply to the Xenon

lamp was adjusted to, and maintained at, 80 amperes,.

The Pritchard photometer was calibrated with its internal calibration
source and moved to the 15~-degree photometer-window (€) angle, With the
sample window in the zero window-beam o) position, the standard barium
sulfate disc was introduced into the photometer's viewing field in front (2-3
cm) of the sample window. A luminance measurement was then read and
recorded as Ld' The disc was then removed, and scatter measurements
were made by rotating the photometer about the window and recording lumi-
nance measurements at each 10-degree station. Exceptions to this occurred
when the photometer was in the direct path of the collimated beam or when
the photometer looked directly at the window edge. Upon completion of this

set of measurements, the photometer was again calibrated, and a luminance
measure of the standard barius sulfate disc was recorded. The window was

then rotated such that the beam was incident 10 degrees off normal and the
scatter measurements were repeated by rotating the photometer about the
window. Upon completion of the data set, the window was returned to the
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zero Y position. The photometer was calibrated and the luminance measure-
ment of the barium sulfate disc recorded. This procedure was repeated for

all beam-window-angles at 10°intervals from 0 to 80 degrees and for all

windows.

Measurement Schedule. - The windows were measured in the following

order:

(1) The scatter luminance in the horizontal plane (bulk of measure-
ments were made only in horizontal plane) was measured for
individual windows 208, 244, 246 and 240, in that order,

(2) The scatter luminance at an angle of 22,5, 45, and 67. 5 degrees
from the horizontal (3-D angles) were measured on windows 240
and 244 . These measurements were made only as an explor-
atory measure to evaluate the validity of using only horizontal
measurements (3-D angle = 0) to describe the window light

scattering.

(3) The double window combinations 244 - 208 and 244 - 246 were

measured in order to evaluate the effect of multiple windows.

(4) The Supracil standard was measured to provide comparison data

from a low-scattering standard.

Background lighting conditions for all measurements in a horizontal plane
(3-D angle = 0) were identical. The three-dimensional background light levels

were reduced as the angle increased.

The photometer was calibrated, using the internal standard, at the be-
ginning of each day and before and after the data taken for a particular window
configuration. The lamp current was monitored and recorded before each
data run. The air filter unit was operated at all times that a clean window

was in position for measurement.
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COMPUTATION OF ILLUMINATION ON WINDOW

Introduction

To predict window veiling luminance and, thus, star vision magnitude, it
was necessary to calculate the luminance incident on the spacecraft window
under specified orbit positions. The conditions of interest to this contract

were:

(a) The sun at a distance of 1 AU

(b) The sunlit full earth at a distance of 200, 000 km
(c) The sunlit full earth at a distance of 100, 000 km
(d) The sunlit full earth at a distance of 200 km

(e) The sunlit full moon at a distance of 380, 000 km
(f) The sunlit full moon at a distance of 130 km

In the above specified positions, two separate physical situations become
apparent: first, the window is so far from the source that it receives essent-
ially collimated light [ i.e., the angle is less than 10 degrees-(a), (b), (c),
and (e) above ] or, second, the window is quite close to the planet and receives
contributions from a three-dimensional diffuse spherical source. These two
situations lend themselves to two different methods of computing the geometric
relationship between the two bodies for correlation with experimental scatter
data.

Before those computations are described, pertinent definitions are presented.
In this report, luminous flux is referenced as the time rate of flow, emission
or incidence of light. Light is defined as the aspect of radiant energy of which
the human observer is aware through the visual sensations which evolve from
stimulation of the retina of the eye; hence luminance is a psychophysical

concept,
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Therefore, to compute luminous flux from solar spectral data, it is
necessary to weight the spectra by the response of the human eye. The lum-
inosity curve of the International Commission on Illumination (Figure 5) shows
on the ordinate the capability of energy of the various wavelengths to cause
visual sensations of equal brightness. These values represent the mean spec-
tral sensitivity for observers whose ages do not exceed 30 and who are ob-
serving at angles of not less than 5 degrees from the fovea under conditions of
dark adaptation. Values for individuals will show small deviations from this
standard response. The importance of the standard luminosity data is that
these particular values have been internationally accepted and thus can be
used to establish the photometric quantities by definition. Thus the standardi-
zation of the relative luminosity data permits calculation of the most probable
value of the maximum luminous efficiency of radiant flux: 680 lumens/watt of

radiant flux at 5550 m K.

Multiplying the ordinate values of the standard luminosity curve by 680
yields the absolute luminosity curve of radiative flux representative of the ICI

standard eye with the units of lumens/watt versus wavelength,

To calculate the illuminance from the sun on a window in free space at
the earth's mean distance from the sun, the spectral distribution of energy of
the sun is required. This data has been compiled by Johnson (ref. 1) with a
probable error of +2 percent. With that data one can then compute the illum-

inance on a window perpendicular to the sun using

w (1)
ES = [ L)\BSX d)\
(o)

Because the available data is discrete, the above integral is approximate.

Accordingly,

"

N

2

E., - 1, Bs, dX E Yya Beng Mn 2
n =1
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where Akn is 0.005 micron because the available data on the spectral dis~
tribution of the sun is given with these minimum increments. Assuming the
visible portion of the spectrum to be from 0.38 4 to 0.77 4, N =79, When
Equation (2) is carried out on a WANG calculator

Es(at 1AU) = 13.695 lumens/cm2 : (3)

The above calculation converts the dimensions of the flux units from
watts to lumens; that is it changes the total energy of the sun's specirum to that
energy which will be detected by the human eye, Basically the luminance flux
can be considered a transport phenomena in the same fashion as is radiation
heat transfer. It remains to specify the fraction of the luminance flux inci-
dent on the window due to variations in position of the window with respect to
the sun. This problem is a purely geometric one and completely divorced
from the energy per se., The solution of this problem is normally accom-
plished by use of a dimensionless geometric parameter called a variety of
names -- the view, angle, shape, interchange, exchange or configuration
factor. The latter seems more specific, implying a dependence on both

orientation and shape and will be used in this report,

Briefly, the configuration factor, FdAl'AZ’ is the ratio of the flux origi-
nating from area dA1 on body 1 that is incident on body 2 tothe total flux
originating at area dAl' Mathematically, if the emission of a surface is
assumed to be diffuse, that is according to Lambert's Cosine Law, the frac-
tion of emitied energy from a small area dA1 on body 1 intercepted by a
differential area dA2 on body 2 is given by

cos ¢1 cos <,D2 dA2

F =
dA1 - dA2 oD

2

where the geometrical notation is indicated in Figure 10. For the case where

area dA1 is very small compared to area A2, the configuration factor becomes
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(5)

2

/ cos ¢1 cos ¢2 dA2
D

Ay

This equation serves as the basis for the calculations presented here,

dA o _

Figure 10. Coordinate System

For the purposes of this discussion computations are divided into two
separate phases: the situation where the window is close to the sphere (moon
or earth) and the situation where the window is quite distant from the sphere
(moon, earth and sun). The description of the computation for the configura-
tion factor for the latter situation is given in the following subsection. For
the former situation, a different approach is necessary, and it is discussed

subsequently,
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Far-Distant Source

Integration of Equation (5) in some instances can best be accomplished by
means of the so-called unit sphere method, The basis for the theory of the
unit sphere method is presented in Appendix B,

The configuration factor is given by

A2b

Fan-a, = T ©
TR

where A2b is the projected area of A2a on base of unit sphere and A2a is the
projected area of A2 on unit sphere.

For the special case where the surface A2 is the surface of a sphere, the
geometry is relatively simple. This body will always project on the hemis~
pherical dome as a shadow bounded by a circle which lies in a plane normal
to the radial line connecting dAl with the center of the spherical model. The
projection A2b must, therefore, be an ellipse for all cases in which the whole
of the spherical model lies above the plane of dAl' When the plane of dA1
intersects the sphere, the shadow on the hemispherical dome is still bounded
by a plane circle, However, this circle crosses the equatorial line so the
shadow projects on the plane of dAl‘ In this case, A2b consists of an
ellipse and part of a circle. When the zenith angle o is >90 degrees,

A2b is the area between the ellipse and the base circle,

The area A2b was determined using the notation in Figure 11,

A =1TR2 L Ycos a
2b S

With the above relationship we have

FdA _ Az = (—-I;S-)zcos o ¥h)
1
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Hemisphere

— S|

2b
R
— b
Figure 11. Application of Unit Sphere Method to Luminance

from a Large Sphere (Planet) to a Small Plane

(Window)
valid for o« + B = 7w/ 2
where

Y |
B = sin  /3) (8)

The following limiting cases are of interest:

30



(1) o = 90 degrees, Here A is a segment of the base circle.

2b
A sin 2
Bgp = R (B' _2_'3_) ©)
and
8 _sin 2 B
Fap -a, = — 7 (10)

(2) 1lim FdA1-A2 for values of o between 0 and 90 degrees as S/r - =

Faa -A - 0asS/r -

For values of o > 90 degrees there is a limiting value of S/r beyond which

FdAl—Az = 0. This limiting value can be calculated by:
limiting r /S = sin (e - ™/2) = - cos a,

therefore limiting S/r = - 1/cosea .

These values of S/r at which FdA _A becomes zero are presented in
Table 3. 12

TABLE 3.— LIMITING VALUES FOR CONFIGURATION FACTOR

) FdA,-Ag = O
__o(degree) I S/r
90 B N
100 5. 76036
110 2. 923976
120 2. 00
130 1.55569
150 1.15473
165 1, 035303
180 1,000
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(3) Finally, the special situation when S./r = 1 can be easily handled:

F = (1 *cos &)/ 2 valid for 0 £ o = 180 degrees (11)

dA1 -A2

The configuration factors for the special situations unable to be obtained
analytically were numerically computed using a Honeywell 1800 digital com-

puter. The results of these computations are presented in Figure 12,

Close-in Source

The conditions where the spacecraft is relatively close to the planet is of inter-
est to this study. Light in this situation is incident on the spacecraft window
from many directions rather than a single direction. In reality light is reflected
from a planet in a diffuse-like fashion but because our experimental data was
taken with collimated light from discrete directions an integration or summa-
tion approach is needed. Because the major portion of the experimental data
was taken in the horizontal plane and because this data was at discrete angles,

an approximate computational scheme was developed.

The use of two-dimensional data to describe the three-dimensional physics
is admittedly a gross simplification but within the scope of this program it
was necessary, The primary difference between the sun and the earth's and
the moon's albedo radiation is the assumption that the sun's rays are parallel
while those from the planet are diffuse when the window is in a position rela-
tively close to the sphere., Our experimental measurements deal only with a
parallel-beam source. However, these results may be adapted by computing
the incident flux in discrete solid-angle elements from the diffusely reflecting

planet in the following manner,

Figure 13 illustrates the geometry for determining three-dimensional
earth-reflected light that is incident on a surface in space. The illumination

incident on a flat plate of unit area is given by

Y

E:cEf
S

O

max cos ¢1 cos ¢2 dAp

21
[ (12)
D2
e}
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ds dy

Figure 13, Three-Dimensional Computation of Luminous
Flux from a Sphere to a Window
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The general procedure was to divide the visible planet cap into a number
of "nodes" dAp and perform a numerical integration of Equation (12). Since
the altitude of the satellite is large compared with the satellite dimensions,
the solid angle subtended by the satellite at dAp is small and hence the local
flux at dAp can be assumed parallel. Then essentially one sums up all of
the contributions of collimated light from each of the "elementary' sources

dAp and obtains the final illumination incident on the window,

This computation is performed as follows. Consider the point p defined
by the angles ¥ and § (Figure 13) and the shaded area of the sphere surface
bounded by the infinitesimal angles d¥ and d6 as shown in Figure 13, the
area is

dAp = (rdy) (rsiny d §)
Also we have

9, =7 + T

From vector analysis

cos ¢2= _—

. ~{r cos y-S) cosa +r sin¥ cosd sina (15)
D
and
2 _ 2 . 2 . L2
D = (r cos v -8)* + (r sin+y cosb)” + (r sin y sing) (16)
Similarly for the angle T
cosT ==& SLEnl 5) (17)

Substituting the above relationships into Equation (12) one is able to calcu-
late the illumination incident on the window under the various required condi-~

tions. A Honeywell DDP 24 digital computer was used to numerically evaluate
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Equation (12), The absolute accuracy is directly dependent on the number of
areas used, For the planet under consideration, divided into more than 150
by 150 areas, the results are within 5 percent of 100 x 100 area computations
for distances from the planet on the order of 100 km.

For the sunlit full earth at 200 km, we assume that the earth is a sphere
of radius 6378 km, albedo of 0,35, and a solar illumination of 13. 695 lumens/
cmz. When the illumination on the window is divided into conical segments

as shown in Figure 14 we have:

Group 1 © <9,<5°

Group 2 5° = D < 15°
Group 3 15° < ¢, < 25°
Group 4 25° < ¢y, < 35°
Group 5 35°% <@, < 45°
Group 6 45° < ¢y < 55°
Group 7 55° <¢ 4 < 65°
Group 8 65° < gy < 75°
Group 9 75° <¢ 4, < 90°

Conical segment
for 15° < By < 25°

Window

Figure 14, Method of Nodal Breakdown for Close-in Situation
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The portion of the sphere that can be seen from the window is divided
into a 200 x 200 area. The results are listed in Table 4,

For the sunlit full moon at 130 km, we assume that the moon is a sphere
of radius 1740 km, albedo of 0, 07, and receives an illumination of 13,695
lumens/cmz. Again 200 x 200 areas are considered, The results are pre-
sented in Table 5.
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TABLE 4. - INCIDENT RADIANT FLUX ON SPACECRAFT WINDOW (LUMENS/MZ)
FROM THE SUNLIT FULL EARTH AT A DISTANCE OF 200 KM

? |
w

o 0~5 5~15 | 156 ~ 2525 ~35| 35 ~45 |45 ~55| 55 ~ 65| 65 ~ 75 | 75 ~ 90| Total

‘0 |296.2 | 3089.9 |5332.3 |7168.9 | 8275.8 | 7739.2 | 7436.5 | 5329.7 | 339.3 | 45015, 8 k
10 |386.6 | 2846.9 | 5358.7 [7191,5 | 8162.6 | 8218,2 | 7186.6 | 3894.2 |1079.5 | 44323.8 |
20 (376.3 | 2849.2|5370.3 |7185.3 | 8188.,2 |8195.6 | 5735.6 | 3111,4 | 1345.9 | 42356.8 |
30 |373.8 | 2871.2 | 5295.9 }7213.2 | 8212,1 | 6702.8 | 4673,0 | 2869.9 | 1403.8 | 39615.0 |
40 |(368.4 | 2817.6 | 5343.0 |{7220.3 | 6753.8 |5518,3 | 4169,1 | 2750.5 | 1410.4 | 36350.9 |
50 |345,9 | 2829,3 | 5375.5 |5856.5 | 5525.5 | 4846.0 | 3886.0 | 2598, 9 |1427,4 | 32690, 8
60 |372.3 | 2817.1 | 4254,5 |4593.3 | 4792.3 [4379.3 | 3605,5 | 2533.3 |1405,7 | 28753.3
70 |340.8 |1981,7|3087.1 {3815,7 | 4237.8 | 3976.7 | 3410.0 | 2418.8 |1394,7 | 24662, 9
80 15,0 |[1007.5 | 2224,8 |3151,6 | 3662.0 |3628.1 | 3177.7 | 2298,7 |1380.3 | 20545.6
90 0 23.8 | 1277,1 [ 2410,0 | 3059,1 | 3241,3 | 2956.0 | 2221,0 |1337,2 | 16525, 3
100 0 0 29,3 {1413,1 | 2402,3 | 2807.7 | 2665.8 | 2098.2 [1313.6 | 12730.1
110 0 0 0 31.4 | 1433.4 | 2236.8 | 2371.7 | 1935.9 |1260.3 | 9269.5
120 0 0 0 0 30,9 {1355,9 (1921,3 {1740,7 [1200.8 | 6249.6
130 0 0 0 0 0 29.2(1182,6 | 1449,5 |[1098.8 | 3760.0
140 0 0 0 0 0 0 24,8 | 905.6 | 942,8 | 1873.1
150 0 0 0 0 0 0 0 18,0 | 619,2 637, 2
160 0 0 0 0 0 0 0 0 63,7 63,7
170 0 0 0 0 0 0 0 0 0 0

e g

=



o7

TABLE 5. - INCIDENT RADIANT FLUX ON SPACECRAFT WINDOW (LUMENS/Mz)
FROM THE SUNLIT FULL MOON AT A DISTANCE OF 130 KM

®
@ 0~5 5~15 [15~25 |25 ~35 {35 ~45 (45 ~55 |55 ~65 (65 ~ 75| 75 ~ 90 | Total
0 54,0 621.5 | 1075.8 }1338.1 |1646.3 |1672,6 [1438.7 | 409.7 0 8256.6
10 73.5 570.3 | 1068.1 [1436.9 |1639.2 [1630.0 11193.2 | 474.0 45,7 |8131.0
20 73.8 568.3 | 1066.5 |1440.6 |1634.6 [1424.6 883.7 | 487.1 179.5 | 7758.6
30 71,3 571.4 | 1063,2 [1441,3 |1443,8 ]1088.3 789.3 484,1 223.6 |7176,2
40 73.2 570.2 | 1056,5 [1269.9 |1114.0 | 947.7 733.6 | 477.3 240.6 |6483.0
50 72.3 5959,7 | 929.5 945,9 | 959.1 855, 2 689.9 | 463.0 | 249.1 |5723.6
60 74,1 455,4 | 655.6 | 780.,4 | 834,4 | 778,9 | 646,6 | 451,5 ) 250.9 |4927.7
70 21, 2 246,7 | 478.0 | 643.,3 731.5 704.8 | 611,9 | 434.4 | 250.3 [4122,1
80 0 38.9 | 306.4 | 504.1 616.3 636.8 | 567.4 | 413,7 | 249.1 |3332,7
90 0 0 47,6 | 332,7 | 494.6 | 553,9 | 516,2 | 395,9 | 242.9 |2583.8
100 0 0 0 50,6 | 332.7 | 454.5 | 457.7 [ 370,5 232.9 |1899.0
110 0 0 0 0 50.6 | 310.6 | 381,5 334.1 221,9 |1298,3
120 0 0 0 0 0 46,4 | 265.7 | 282,4} 205.0 | 799.5
130 0 0 0 0 0 0 39.0 | 199.1 178.3 416,5
140 0 0 0 0 0 0 0 28.0 | 130.1 158.2
150 0 0 0 0 0 0 0 0 25.9 25.9




PREDICTION OF STAR MAGNITUDE VISUAL THRESHOLDS

Stellar Threshold Model Premises

People with normal vision observing under normally clear atmospheric
conditions are able to detect stars up to about the 6th magnitude, This three-
hold range may be extended to the 7th magnitude when viewing where haze and
extraneous light factors are significantly reduced, Though many factors are
related to optimal viewing conditions, we can define four general factors that
play a large role in the detection of a specific star: (1) the viewer's adaptation
level, (2) the star's illuminance level in the plane of the viewer's eye, (3) back-
ground luminance level and (4) the viewer's knowledge of star location, For our
purpuse, we have made two assumptions regarding these four factors: (1) the
viewer's adaptation level corresponds to the existing luminance level and (2)
the viewer is knowledgeable concerning the star's location. The acceptance of
these two assumptions greatly simplifies our star threshold prediction task
and, in addition, permits us to draw on some available probability-of-detection

data to supplement out detection threshold values.

Stellar magnitude, as established, is based on sea level illuminance
levels, Consequently, to predict star magnitude threshold values from space-
craft, it is necessary to correct stellar magnitude values for light losses due
to atmospheric absorption and scatter, Baker (ref, 2) has equated this factor
to a 30 percent increase in illumination at the edge of the atmosphere, This
value converted to star magnitude extends the magnitude range by a factor of
0. 22,

For our own star prediction model we have adopted C. W. Allen's (ref, 3)
illuminance value of 2,65 x 10_6 lumens/m2 (2.46 x 10-7 foot candles) for a
stellar magnitude of zero value in space, All star prediction thresholds are

based on this zero magnitude illumination value,
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Our approach to viewing with the prescribed monocular telescope is to
consider the telescope a perfect optical instrument. Thus, optical aberrations
which may reduce image quality and illumination to some degree are ignored.
We have only considered the transmittance and light amplification factors

which correspond to the characteristics of a typical telescope.

Selection of Model Base

We have chosen Blackwell's Tiffany study (ref. 4) and Hardy's treat-
ment of this data (ref, 5) as a basis for a visual star detection prediction

model. Our reasons for this selection are:

) The Tiffany data results are founded on a large data base,
Approximately 90, 000 observations were recorded and processed
for Part III which serves as the portion of the study we have
drawn from,

) Blackwell has provided a convenient means of stating contrast
limens for a wide range of probability detection levels,

° Hardy has presented star magnitude thresholds (based on the
Tiffany data) for the case of background luminance levels being
superimposed on the stimulus., This has significance for our
model for this case corresponds to that where the astronaut must
detect stars beyond the veiling luminance created by incident
light on the spacecraft window,

) Hardy has extrapolated the Tiffany results to include a stimulus
of 0. 01 minute of arc, Thus, we can safely assume that all of
Hardy's 0. 01-minute threshold values pertain to a visual point
source stimulus for all background luminance levels and viewing
conditions, This then permits us to relate this set of threshold
values to star detection magnitude while being assured that our
results will not differ due to non-point source considerations.

Blackwell selected five contrast stimuli on the basis of preliminary
observations, These five contrast stimuli resulted in about a 95-percent

detection probability for the largest stimulus contrast and about a 10-percent

detection probability for the smallest contrast stimulus, These contrast
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stimuli were then presented in random sequence an equal number of times
for each experimental session. Blackwell determined the contrast necessary
to result in a 50-percent probability by the statistical treatment referred to

as Urban's Constant process,

From the results of 450,000 observations Blackwell constructed the
average probability curve (Figure 15), To utilize this curve in arriving at a
probability detection level other than 50 percent, one must read the value on
the abscissa corresponding to the desired probability and multiply the contrast
limen (€) by this constant., Thus, to arrive at a probability detection level of
90 percent, one must multiply the contrast limen associated with a set of data
by the constant 1,62 (ref, 4),

/

Probability

0.4 — /

0.2 //
d

0 0.4 0.8 1.2 1.6 2.0

Relative contrast
Figure 15, Average Probability Curve

Part III of this study is particularly relevant to our interests because Black-
well used achromatic steady stimuli with a wide range of background luminance

levels and stimulus sizes.
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Figures 16 and 17 are graphs of Blackwell's Part III data (ref. 4) which
are results of a total of 90, 000 observations from seven observers. The
threshold values are determined for the 50-percent probability of detection
level. Blackwell constructed a 10-degree background field and a stimulus pro-
jection system for the light stimulus. The one exception to the projected stim-
uli was the smallest stimulus (0. 595') used. This smallest stimulus was pro-
vided by transilluminating a glass rod imbedded in a viewing background. Four
small orientation lights at 2 degrees from the stimulus served to assist the
subject in determining stimulus location. Blackwell used a 15-second stimulus

duration which, he stated, proved to be adequate in eliciting the minimal thresh-

old.

Hardy (ref. 5) has expanded Part III of the Tiffany study by extrapolating
Blackwell's contrast litnen curves to include stimulus angles of 0. 01 minute.
In addition, Hardy converted Blackwell's contrast limens to illuminance values
which may easily be converted to star magnitude values., We have drawn from
Hardy's Case 1 treatment where he considered the viewing condition of the
background luminance as being superimposed on the stimulus. In this case
L’ =Ls+ Lowhere L.’ is total luminance of the stimulus, LS= luminance of
stimulus separate from background luminance and LO= background luminance,

Contrast then becomes equal to

where ¢ = contrast (Hardy used the symbol ¢). Thus,

LS = ¢ LO
From the expression E = 1L s:‘.r12 ¢ used to define illumination at some

point on the normal to a luminous field, Hardy has arrived at the expression
E=c¢ Lo ¢ 2 which he uses to convert Blackwell's contrast limens to illumina-
tion values. (See reference 5 for Hardy's treatment,) The symbol € corres-
ponds to contrast limen, L0 is in foot lamberts and corresponds to Blackwell's
adopted symbol B (foot lamberts), and ¢ is the radian value as determined by
the arc subtended by the radius of the luminous field,
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Loglo visual angle, ¢ (minutes of arc)

46

3.0
2.0t \ \ \\\\\
t‘& \\\ -
1.0 \\\ \\\"i\
\%\\\\\\\\\\\
. \% \\\Qbﬁ\“
R~ ‘\>’\«_ \QQ\‘
Backround luminance, L, 10° 102 10* 100 102 162 [1072[107% 10
~1.0 ) I I | L X { ]
3.0 -2.0 “1.0 0 1.0 2.0 3.0 4.0

Lc:g]_0 liminal contrast, €

Figure 17. Interpolations from Figure 16 (Each curve
shows the relationship between threshold contrast
and stimulus area for a set of background luminance
levels. Each curve is identified by its accordance
with its background luminance level)



X |

In applying this equation (E = ¢ L OC 2) to Part III of the Tiffany study,
Hardy determined illumination and corresponding star magnitude thresholds
over a range of eight orders of background luminance levels,

Hardy's values are for the 50-percent probability of detection level and
therefore must be converted to the 90-percent detection level for our purposes,
This can be done by either multiplying Blackwell's contrast limens by 1. 62
(Blackwell) or by subtracting 0. 52 from Hardy's 50-percent star detection
level (Table 6). In addition, Hardy has assigned an illuminance value of
1.94 x 10_7 foot candles for a star of zero magnitude. To convert this to
Allen's illuminance value of 2.46 x 10-7 foot candles for a star of zero mag-
nitude in space, we have added 0, 255 to Hardy's stellar magnitude threshold
values. It is this set of values that we have used as our stellar threshold

magnitudes for the unaided eye.

Figure 18 was plotted to serve as our stellar prediction threshold model,
The abscissa corresponds to the background luminance level which is super-
imposed upon the star luminance. On the right hand ordinate or margin
an illumination scale has been included which permits the reader to relate
a threshold value to a corresponding illumination value (Et)‘ The illumina-
tion scale is a logarithmic scale with values expressed in positive form in
accordance with mathematical convention, Thus, a characteristic of

(-8. 00) would have an equivalent form of (4. 00 - 12, 00).
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TABLE 6, - STELLAR THRESHOLD MAGNITUDES FOR
UNAIDED BINOCULAR VISION
(stimulus size equals 0. 01 arc min)

Background | (Hardy) my mg Star Visual Magnitude
Luminance, |Propability =|Probability | Corrected for Space
L, 50% J =90% (Probability = 90%)
10 -2, 80 -3.32 -3, 065
102 -0, 79 -1, 31 -1. 055
10! 1.23 0.71 0. 965
10° 3. 09 2. 57 2. 825
107} 4,56 4. 04 4. 295
1072 5.45 4,93 5,185
1073 5.63 5. 11 5. 365
1074 6. 55 6. 03 6. 285
107° 7. 58 7. 06 7.315
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Discussion of Star Threshold Model for
Sextant Telescope

The star threshold model is simply a two-curve plot with two scales that
permit relating thresholds either in terms of stellar magnitude or illumina-
tion in units of foot candles, All values have been corrected to read star
magnitude thresholds for the 90-percent probability of detection level and for

exo~atmospheric viewing conditions,

We have generated a stellar magnitude threshold curve that corresponds
to a sextant telescope with a 32 -mm objective lens, a 4-mm exit pupil, a
magnification factor (M) of 8X and a light transmittance factor (T) of 0. 65.
We have based our set of telescope threshold values on the premise that
illumination from the background is decreased by the transmittance factor
0. 65 and that illumination from a star is increased by the numerical factor
41.6, The factor 41.6 is arrived at by calculating the product of MZT or by
the more accepted method of multiplying the transmittance factor times the

square of the ratio of the objective lens to the exit pupil.

To correct for the expected change in star magnitude threshold values
when viewing through a telescope of these characteristics, we have first
corrected for the threshold change resulting in a background luminance level
reduction and then considered the stellar illumination increase. Star magni-
tude has not been altered for the window transmittance factor because the

nominal transmittance was near 1.0 and thus its effect is second order.

This correction may be made by a number of methods, One method would
be to refer to the star magnitude curve for the unaided eye., Using each decade

5, 10-4) on the abscissa as reference points and, from points on

interval (10~
the abscissa corresponding to 0, 65 x these reference points, construct
vertical lines to the above unaided eye detection curve, At these junctions
draw horizontal lines back to the vertical grid line corresponding to each of
their respective reference values. These junctions would then serve as loci
to construct a curve which would correct star magnitude threshold for the

background luminance reduction occurring with a prescribed telescope,
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Though this method is fairly straightforward, we believe a measure of
accuracy can be gained by constructing a plot of contrast threshold versus
background luminance based on Hardy's star magnitude thresholds for a 0.01-
minute stimulus size. We use the set of star magnitude values (Probabil -
ity = 90%) from Table 6 (third column) for the basis of this curve. Hardy's
star magnitude values are converted to corresponding illumination values
and stated in footcandles. We then solved the equation e = E,C/C2 Lo for each
decade (1072, 1074, etc.) background luminance value (Table 7). From this
table of values we have plotted contrast as a function of background luminance

(Figure 19).

TABLE 7. - CALCULATION OF CONTRAST USING
E = (2Lg ¢ FOR ¢ OF 0.01 MINUTE
(PROBABILITY = 90%)

L, 1°g10Et E, Cz €
107° | 0.4649-10 | 2.917 x 10719 | 2,115 x 10712 |1.379 x 107
10™% | 0.8769-10 | 7.532 x 10710 [2.115x 1012 |3.561 x 10°
1073 | 1.2449-10 | 17.58 x 10710 | 2. 115 x 10722 |8, 312 x 107
1072 | 1.3209-10 | 20.93 x 10719 | 2. 115 x 10712 |9, 896 x 10%
1071 | 1.6720-10 | 47.09 x 10710 |2, 115 x 10°12 |2, 226 x 10%
109 | 2.2609-10 | 182.4x 11719 | 2,115 x 10712 3. 624 x 105
101 [3.0049-10 | 1011x 10710 | 2.115x 10712 |4, 780 x 103
102 |3.8120-10 | 6550 x 10710 | 2.115% 10712 |3, 073 x 10°
10° | 42.6169-10 | 41390 x 10710 | 2,115 x 10712 |1. 956 x 10°
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Figure 19. (Contrast Threshold as a Function of Background
Luminance for Stimulus Size of 0, 01 arc minute

From an enlarged plot of Figure 19 we then determine contrast thresholds
for a set of values corresponding to 0, 65 x each decade value (Table 8,
column 3). These contrast threshold values were then used in the expression
Et =§ 2 Loe to determine the illumination threshold (Et) in foot candles. These
illumination threshold values thus correspond to stellar magnitude thresholds
while viewing with our prescribed telescope with consideration given only to

the background luminance change that would result due to the transmittance
factor.

The second step necessary is to consider the increase in stellar illumina-
tion realized while viewing with the telescope, As stated previously, we have
assumed a 41, 6 x increase in stellar illumination when viewing with the sex-
tant telescope. Hence, we have subtracted 1.619 (log10 41, 6) from the
log10 Et values arrived at after considering the background luminance cor-

rection (Table 8, column 6), This set of values then serves as the numerical
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TABLE 8. - LIMINAL STAR MAGNITUDE DETECTION WITH A
SEXTANT TELESCOPE (Stimulus Size = 0. 01 arc
minute, (2 = 2,115 x 10-12)

Lo (ft L) Lo (ft L) . E, = (c°L e) | log E; |logoE;-1.6101%
(unaided eye) | (aided eye) B 10
[ 1075 0.65x10°° |1.7x 10" | 2.337 x 10720 | 2.3687-12 | 0.7496-12
1074 0.65x10°% [4.4x10° | 6.049x 10710 | 2 7817-12 | 1.1626-12
1073 0.65x10°% |1.1x10% | 1.512x 107 3.1796-12 | 1.5605-12
1072 0.65x10°2 |1.3x10° | 1.787x 107° 3.2521-12 1.6330-12
1071 0.65x 101 [2.7x10* | 3.712x 1079 3. 5696-12 1.9505-12
10° 0.65x10° |1.0x10* | 1.375x 1078 4.1383-12 | 2.5192-12
10! 0.65x 10" |[5.0x10° | 6.874 x 1078 4.8371-12 | 3.2181-12
102 0.65x 102 [3.2x10% | 4.399x 1077 5.6434-12 | 4.0243-12
10° 0.65x10° |2.1x10° | 2.887x 1078 6.4605-12 | 4.8414-12

#*The set of values in this column are the star illumination threshold values while viewing
with the prescribed telescope, for 90 percent probability of detection, and for the exo-
atmospheric viewing condition.

base for the stellar magnitude threshold curve as a function of background

luminance for the aided eye.

In practice, our model has some evident shortcomings. Regarding the
reduction in background luminance level when viewing with or without the
telescope, it is not likely that the viewing field will be devoid of other stars.
Stars especially in close proximity to the viewing star will obviously contri-
bute some to light adaptation and then raise the visual threshold. In addition,
we have assumed instant dark adaptation when in reality it is a rather slow
process and thereforethe assumption of complete adaptation is only partially
correct for this case.
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STAR THRESHOLD CALCULATIONS

This section describes the calculation techniques used in making the star
threshold predictions. Three different calculation procedures were used, one
for each of the following conditions: the window distant from the planet, the

window near the planet, and the back reflections inside the spacecraft,

The condition where the window is distant from a planet is the easiest and
will be discussed first, The illumination incident (foot candles) on the window
can be assumed collimated and incident from a single direction so the two-
dimensional experimental scatter data is directly applicable. That incident
illumination is then multiplied by the percent of scattering to give the scat-
tered contribution to the background luminance, This background value is
used to obtain the star magnitude threshold. A numerical example of this

particular calculation is presented in Appendix C,

The technique describing thie close-in situation follows: The two-
dimensional experimental scattering data could not be applied directly to this
three-dimensional physical condition, so a somewhat realistic but highly
simplified calculation scheme was devised. The illumination incident on the
spacecraft window was calculated for conical segments symmetric about the

window normal., This calculation is described in a previous section.

There are two experimental two-dimensional angles which fall in the
conical segment. All the energy was assumed to be contained in the first
quadrant. For the conditions where the illumination was contained in more
than one conical section, the total scatter luminance was computed by summing

of the individual contributions,

Back reflection inside the spacecraft was considered in two separate ways.
First, the transmitted light beam was assumed to reflect from an 85-percent
diffusely reflecting space suit that was one foot from the window. Because

the entire 6-inch diameter beam was assumed to be reflected from the suit,
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the suit was approximated by a semi-infinite diffuse plane. Reflections off
the window (See Appendix E for experimental data) as well as scattering was

included in the computation.

The interior of the spacecraft was also modeled by a 9-foot diameter
sphere that diffusely reflected 85 percent of the illumination. Again, the
specular reflection measured in the laboratory (Appendix E) was included in
the computational scheme. To simplify the numerical effort, a computer
program was written to accomplish the computations. Results for each of
the above models is presented in the next section along with the data which

assumed no internal reflections.
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RESULTS AND DISCUSSION
Introduction

Scatter measurements were performed on four window specimens as well
as on a specially-prepared Supracil standard, The windows were uncoated,
HEA -coated and Mng—coated Corning Vycor glass. Using the scatter dis-
tributions for each respective window, threshold conditions were computed
under which an astronaut could detect a star through such background
luminance as was afforded by the scattered light (or reflected light from the

spacecraft interior).

Before discussing the threshold values in detail, mention need be made
of the scattering distributions obtained in the experimental phase of the pro-
gram. All of the experimental data obtained during the course of the experi-
ment is presented in Appendix D. However, the objective of this contract
was to obtain the maximum, the minimum and the arithmetic average values

of star magnitude that could be detected.

The maximum and minimum scattering values were selected from the data
taken for each window configuration, By maximum and minimum are meant
the locations where the scattering has a maximum and a minimum value for the
particular window under consideration. All of the available data is not pre-
sented in graphical form to eliminate the bulk required. Sufficient under-
standing of the trends of the available data can be obtained from a study of the

graphical data encompassing selected maximum and minimum scatter values,
Scatter Measurements
Figures 20 through 25 illustrate the scattering distributions at the parti-
cular window incident orientation (¥ angles) where the maximum and the mini-

mum scattering occur for windows 208, 240, and 246, The discontinuous
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character of the data would indicate few anomalous inputs during the course

of the experiment.

The discontinuities evident in Figures 20 through 25 are due to physical
constraints inherent in the measurement apparatus and the physics of the
problem, In particular, referring to Figure 20, WR denotes the specular
reflection from the window. As the window-sun angle increases (i.e.,
¥ > 0°) the specular reflection from the window is incident on the photometer
at larger 0 values., Although a valid measurement can (and was) be made -
at this position, the data from a scattering standpoint is anomalous. Also
when the photometer is rotated to 6 = 90 degrees or 250 degrees WE, the line
of sight is parallel with the front and back surfaces of the window., In effect,
the measurement is of the background only. The notation TB refers {o the
transmitted beam. The intense 6-inch diameter beam is, to a large extent,
transmitted by the window (s). Again, measurements could have been made
but they would have indicated the transmittance of the window and not the
scattering in a particular direction. When the photometer is rotated such
that the blackbody is flooded by the transmitted beam, the photometer views
a background (the illuminated blackbody) that is of higher intensity than the
scattering per se. Consequently measurements could not be made at this
position. In like manner, the blackbody can not be placed directly in the
path of the light beam which is specularly reflected from the window. This

instance is denoted BR.

Of particular interest is a direct comparison of Figures 20 and 22. These
curves include the locations where the lowest scattering value occurs for
windows 208 (MgF,) and 240 (uncoated). The two scattering distributions
are quite similar. This likeness is remarkable in light of the differences in
the two windows. Equally surprising is the fact that the maximum values for
scattering occur at the same viewing angle (8) as well as the same angle of
incidence (¥). By referring to Appendix D, other similarities are evident

in the bulk of the scattering data,
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Figures 21 and 23 contain the values of minimum scattering for windows
208 and 240. It is difficult to make a significant comparison because the
minimums occur at different viewing angles. The data is included in graphi-

cal form for purposes of illustration only.

The scattering distribution for window 246 (HEA) is presented in Figures 24
and 25. These distributions have particular significance in light of the dis-
cussion on surface imperfections in the section entitled '""Experimental Method."
As was noted, scattering values are obtained that are an order of magnitude
greater than for all other windows. This increased scattering appears to be
due to the surface coating. The mechanism in the surface coating causing the

light scatter is unknown.

The scattering distribution from a specially polished 6-inch diameter
Supracil test sample was measured. The data is presented in Appendix D.
The general scattering levels from the Supracil standard were of the same
order as the scattering from the windows (except of course the one poorer
quality HEA). It is sufficient to state that the polish provided on the windows
is of high quality for reduced light scatter.

The three-dimensional data were taken on windows 240 and 244 to obtain
representative scattering values. This three-dimensional data is seen to be
roughly the same as the horizontal plane data., For an exact numerical com-
parison, the interested reader is referred to Appendix D where all data is
tabulated. It should be noted that the background levels were reduced in the
three-dimensional configurations; therefore, no corrections were made to the

data experimental background illumination,

Detection Thresholds

The data from the four windows and the two window combinations (244 and

208, 244 and 246) was used to make star magnitude threshold predictions
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based on the vision theory proposed earlier in this report for a specific

source of luminance.

" The star magnitude threshold predictions are presented in tabular form
in Tables 9 through 14. These star threshold values are presented for each
window studied, illuminated by an external source of light and for window 208
and a 208 and 246 combination illuminated by the internal reflection of the
transmitted light beam. It should be noted that experimental scattering mea-
surements were not made on the 246 and 208 combination. Instead, the in-
dividual scattering contributions were numerically added. This procedure

is justified in the next subsection.

The tables contain star threshold values for the maximum, the minimum,
and the average scattering values measured for the windows specified. Spe-
cific values of v and 6 are given for the maximum and minimum. The star
threshold computations are based on two modes of observations, i,e., the
naked eye and the telescope. Maximum means the largest valid scattering
value measured. Obviously measurements made of the transmitted beam,
the specular reflection, or of the blackbody in the transmitted beam would
be greatest in magnitude. However, such measurements are not herein
considered valid scattering measurements. For example, when y = 0 deg,
the transmitted beam extends from 6 of 165 degrees to 195 degrees. There-
fore, the valid data points adjoining this segment are 6 of 160 degrees and
200 degrees (See Appendix D). Other anomalous data points are self evident
in the raw data sheets presented in Appendix D. The minimum data point
refers to the lowest valid scattering value measured; the average refers to
an arithmetic average of the maximum and the minimum scattering for the

window considered.

In general, Tables 9 through 14 indicate that, using a telescope, an astro-
naut in a spacecraft that is distant from the earth or moon will be able to see
stars less bright than a magnitude of 2. 00. On the other hand, with the
naked eye, an astronaut would have difficulty detecting the usual navigational
stars under background conditions produced by the light scatter from windows

studied in this program.
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TABLE 9.- STAR MAGNITUDE PREDICTIONS, SUN AT 1 AU

Window
Scatter

Veiling Luminance

No Internal Reflection

With Internal Reflection

Mode of
Observation | Window |Window | Window | Window| Window | Window Window Window
208 240 244 246 [244&208 244&246 208 2088246
V=60° =60 | ¥'=60° W=50°| ¥=50°|¥= 60° U= 880 \P=ag°
§ 6=100°6=100°| 8= 100006 = 100°| 6 =100 6 = 1000}—E-=2 =0
& a ok b K a % b sk
g
g Telescope 5,50 5,50 5.50 3.70 3.50 3. 30 3.60] 2.75 | 2.75 | 2.00
Eye 1.00 1. 00 1.00 -0.75 |-1.00 [-1.15 -0,951-1.75 |-1.75 [-3, 20
T-80° |[¥=10° | ¥'=80° W=80°] ¥v=80°| ¥=60° ¥ = 0° v - o°
8 = 200°/6 = 100°| 6= 220°(6 = 210°| 6 =2109 6 = 220°] 6 = 100° 6= 100°
g
g Telescope 8.75 8. 05 9.50 6.50 8.25 6.75 5.85| 4.75 | 4.75 | 5.50
S Eye 4.50 3. 80 5,25 2.25 4, 00 2,35 1.10| 0.35 | 0.35| 1.10
o Telescope 6. 00 6. 00 6. 00 4,25 4. 00 3. 80 4.25| 3.05 | 3.00/ 3.45
o Eye 1.50 1.70 1.50 -0.25 |-0.25 |-0.45 -0.25| -1,40 |-1.50 |-0. 65
5
<

*a— Reflection off astronaut helmet

b— Spacecraft internal reflection (9 ft dia)




TABLE 10. - STAR MAGNITUDE PREDICTIONS, EARTH AT 2 x 105 KM

Window
Scatter. |

Veiling Luminance

Mode of No Internal Reflection With Internal Reflection
Observation . R . ] . ] )
Window | Window |Window | Window | Window | Window Window Window
208 240 244 246 [244&208 |244&246 208 2088246
¥=60° |¥=60° | ¥=60° |W=50°|¥=50" ) ¥=60°| . 80° v = 80°
g =109 _ 100°] g 100°g_ 110%g_ 100°| g 1000__68=0 8=0
g a¥ b* ax b*
g
| & Telescope |6.60 |6.80 4,90 |5.10 |4.95 5.10 3.75 | 3.50| 3.50| 2.75
= Eye 2,30 |2.50 0.15 0.60 [0.35 0.50 |-0,75|-1,00{-1,00]-1,75
v 80° |p_10° | v 80° g~ 80° [y_ 80° | ¥_ 60° = 0° ¥ 0°
g g - 200°]9 = 100°| 6= 220%p = 210°6 = 210° 6 = 220°] g =100° 9 . 100°
B | Telescope 9,50 [9.08 9.60 |8.00 [9.25 8.00 [-1,00| 6,30| 6.25| 4,75
o
2 | Eye 5.20 |4.80 5.65 3.75 {5.00 3.75 2.50| 1.85| 1.75| 0.35
% Telescope 7. 35 7. 30 7.35 |5.80 |5.60 5. 80 5.00 | 4.00| 4.00| 3.15
§ Eye 3.00 {3.10 3.00 [1.25 1.10 1. 30 0.50 [-0.50|-0.50]-1.35
<

L9

*a — Reflection off astronaut helmet

b — Spacecraft internal reflection (9 ft dia)
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TABLE 11, - STAR MAGNITUDE PREDICTIONS, EARTHAT 1 x 105 KM

Veiling Luminance
% g No Internal Reflection With Internal Reflection
'g + Mode of
gﬁ Observation |\yindow | Window | Window |Window | Window | Window Window Window
208 240 244 246 2448 208|2448& 246 208 208& 246
(0] (o] (o} (o] O (o] () (o]
v = 60° W= 60 ¥=60° {¥=50°|¥_ 50 ¥ = 60 v = 80 ¥ = 80
6= 1006 =100°| g = 100°/g= 110°%@ = 100°| g = 100°| g=0° 6 - 0°
g a b>:< % b:k
g
E]
g Telescope 6. 00 6. 00 4,00 4.10 3.90 3.75 4,00| 2.90} 3.00| 2.75
Eye 1. 40 1.50 -0.50 0. 30 -0.50 |-0.75 -0.50 |-1.60 |1-.50| -1.25
v=280°{v-10° | v= 80° |y~ 80° ‘I/=80°0 ¥ = 60° v = 0° \'[/:000
6 = 20099 = 100°] 6= 22006 = 210%8 = 210°| 6 = 220°| g = 100° 6 =100
§ .
& Telescope 9. 30 8. 90 9. 60 7.50 9. 00 7.5 7.25 | 6.65| 6.75| 8.50
o
= Eye 5,10 4. 65 5. 40 3.20 4,75 3. 40 3.00 | 2.20] 2.10] 4.05
o
@ Telescope 6. 40 6. 50 6. 40 5.70 4,50 5. 40 4,00| 3.25| 3.40| 4.10
N Eye 2. 00 2.10 2. 00 1.20 0. 00 1. 00 0.50 |-1.15 | -1.20] - 0. 05
<

*a — Reflection off astronaut helmet

b — Spacecraft internal reflection (9 ft dia)
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TABLE 12. - STAR MAGNITUDE PREDIC TIONS, MOON AT 3.8 x 105 KM

Veiling Luminance

g -
o8 No Internal Reflection With Internal Reflection
5 g Mode of
= v Observation |Window | Window | Window | Window | Window | Window Window Window
| 208 240 244 246 |244&208| 2448246 208 - 208&246

| 0= 60° ¢ = 60° | w= 60° 0= 50° W= 50° | = 60° | w=80° ¥ = 80°
| 6 = 100°g - 100°| 8 = 100°6 = 110°/ _ 100°]| 8= 100°| 6= 0° 6= 0°
g a¥ b>:= a% b>k
£
x [
ki Telescope 7.30  |7.25 5.80 15.95 5,70 | 5.60 4,50 | 3.75] 3.60| 2,85

Eye 3.10 |3.25 | 1,30 |1.40 |1.25 1,10 0.00 | -0.75 | ~0.90]-1.65
¥=280° {F=10° | ¥=80° W=80° fg=280° | ¥=60° | ¢=0° v=0°

g 6 = 200°6 = 100°| g = 220°|6 = 210°|g = 210°| 6 = 220°| 6 =100° 6 = 100°
=
g
% | Telescope 9.70 {9.25 9.90 [8.35 |[9.30 8.10 7.50 | 6.50| 6.50| 4,90
= | Eye 5.25 |5.00 5.55  [4.15  [5.05 3, 90 3.20 | 2.25| 2.25( 0.50
o | Telescope 7.75  |7.90 7.75 |6.30 [6.30 6.10 5.25 | 4.25| 4.40] 3.50
S | Eye 3, 45 3. 60 3. 45 2,00 [1.80 1. 60 0.75 | -0.25 | -0.25]-0, 30
o
Lo

*a — Reflection off astronaut helmet

b — Spacecraft internal reflection (9 ft dia)
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TABLE 13. - STAR MAGNITUDE PREDICTIONS, EARTH AT 200 KM
Veiling Luminance
g8
o8 No Internal Reflection With Internal Reflection
58 Mode of
2 wun Observation |Window | Window | Window | Window | Window | Window Window Window
208 240 244 246 244&208]244& 246 208 208& 246
o o o o |¥=50° | ¥v=60° | W¥=80° ¥ = 80°
6=0" | 8=0"1 6=0" 18=0" 1g_700°| 5 100°] g 0° 6 - 0°
g a b* q% b
k:
ol Telescope 2,50 2.50 2,40 1.00 0.75 0.50 1,00 0,00f 0.00]-0.50
= Eye ~2. 00 =2, 00 -2.10 -3.75 4,25 -4.60 -3.75 | -4,95|-4,75(-5,25
5) o o 9)
6=16096=160°| 6= 1607 g 160°%=80" | ¥= 80 v=0 ¥=0
g g =210 6=1220°| ¢~ 160° 6 = 160°
3
k:
£ Telescope 6. 60 6.70 6,70 3.75 3.50 3.25 3.50} 2,75] 2,75] 2,25
= Eye 2,20 2. 30 2,30 -1.30 -1, 05 -0, 80 -1,20 | -1,40(-1.50}-2,10
o Telescope 3.10 3. 05 2,50 1.25 1.00 0.75 | 1,00} 0,25| 0,25/-0,25
o Eye -1, 40 1,30 -2.05 ~3.25 +3.50 -3.75 -3.75 1} -4.25|-4,30|-4.75
o
<

*a — Reflection off astronaut helmet

b — Spacecraft internal reflection (9 ft dia)
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TABLE 14. - STAR MAGNITUDE PREDICTIONS, MOON AT 130 KM

Veiling Luminance

B &
a

'gﬁ No Internal Reflection With Internal Reflection
59 Mode of

Bl Observation | Window | Window | Window | Window | Window| Window Window Window !

208 240 244 246 |244&208|244&246 208 2088&246 |
| |
0 0 0 o W=-50°{w=60°]| - 80° ¥ = 80°
! 5 : | | a b a% b
=R ‘ | s
| % | Telescope 4,10 |6.15 4,10 2.25  {1.90 1.170 1.85| 0.75| 0.95| 0.00
= Eye 0.25 |1,75 -0.30  :2.20 42,55 -2.175 -1.75] -3.175 | -3, 35| -4.50
‘ o 0 ol¥ = 80° | w_ 80° v 0° v - |0°

| S 6=160"|6=160°| 6 = 160° 9 = 160 6- 210°| 8= 220°| 8= 160° 6 - l160°
i |

5 Telescope 7.25 7. 30 7.30 6.50 6. 15 5,90 5,30| 4.75| 4.50| 4.00
= Eye 3.10 3. 15 3.15 2.10 1,75 1.50 0.80| 0.35| 0.00| -0.50
o | Telescope 4,50 4,90 4,60 2,50 2.15 1.90 2.25| 1.50| 1.25| 0.50
o Eye 0.10 0. 45 0.20 }2.30 41.95 -2.10 -2,25]-3,05]-3.25| -4, 00
o

<

*a — Reflection off astronaut helmet

b — Spacecraft internal reflection (9 ft dia)



Multiple -pane data. - Table 15 contains the four -window data (HEA244,
MgF2208, HEA244, MgF2208) which was computed from experimental data
on two window configurations (HEA244 and MgF2208). Based on the results

of the two-window study (i.e., that superposition is a valid approach), the
four -window predictions in Table 15 are the result of superposing the two-
window experimental scatter levels and then making the star magnitude thres-

hold predictions.

Data in Appendix D indicate that, when the window edge is painted black,
the scatter levels are reduced at certain angular positions over the unpainted
windows. This would indicate that painting or even polishing the edge would
reduce the scattering levels of spacecraft windows. All edges of windows
used were frosted (unpolished) and, when illuminated, represented a large

luminance source.

Scattering coefficients for two-pane configuration. - Tables 16 through 19

are comparisons of reduced scattering data for two-pane window configurations.
In particular, scattering values are presented for various viewing angles (0)
that are obtained in three separate ways. First, the data is obtained experi-
mentally, that is, by measuring the scatter levels of the two windows con-
figurations. Secondly, the data is obtained using the theory proposed in
Appendix F. This calculation is based on the assumption that both windows
are composed of the same material. This assumption was satisfied when the
scattering from the individual windows was comparable, as in the case of
windows 208 and 244. Scattering from windows 244 and 246 differed by about
one order of magnitude, so the computation of Appendix F was not applied to
that window combination. Finally, the scatter levels are also obtained by
superposing (adding) the individual scattering levels from the respective
windows that comprise the two-window system. It is immediately evident that
the superposition gives quite accurate predictions for the two-window systems.
This result was not expected in light of the complexity of the light-scattering
process, but it is extremely useful for application of this data to a practical

spacecraft where five or six windows may be utilized in series.
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TABLE 15.- STAR MAGNITUDES DETECTED VIEWED THROUGH
A FOUR-PANE WINDOW CONFIGURA TION* --

NO BACK REFLECTIONS FROM WITHIN THE
SPACECRAFT

Star Magnitude Threshold Values

Source Obl\s/Igz(-iwfa:ifon Maximum Minimum Midrange of
(¥= 509; (r= 809°; Sca-tter
6= 100°) 6= 210°) Luminance
Sun at Telescope 2. 90 7. 95 5. 50
A
1 AU Eye -1. 60 3. 65 1. 00
Barty at Telescope 4,30 9. 00 5. 00
2x10%km 4 g -0, 15 4.75 -0, 50
Eartlg at Telescope 3. 30 8,75 3.75
1x109km | gy -1, 10 4. 65 -0, 15
Moon a Telescope 5. 25 9. 00 5. 75
3.8x10% km| g 0.80 4.75 1.25
Earth at Telescope 0. 50 3. 00 0. 85
200 km Eye ~4. 80 -1. 60 -4, 00
Moon at Telescope 1.40 5, 55 1,85
130 km Eye -3.10 1. 00 ~2.75

* Data computed from two-window configuration of windows 244

and 208,
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TABLE 16. - ADDITIVE SCATTERING OF WINDOWS 208 +244
COMPARED WITH ACTUAL EXPERIMENTAL
DATA AND THEORY, ¥ = 0 DEGREES

L. ~-L )

_V.V___B %10 -9

E cos¥

0
) Superposition Th .
Summation eory Experiment

20 5.74 7.86 4,10
30 3.03 3. 42 2.54
40 2.24 2.28 2,01
50 1.98 1. 82 1,82
60 1,89 1.53 1.73
70 1.97 1.54 1,74
80 2.19 1.63 1.64
100 2.81 1. 83 1.54
110 2.86 1.92 3.179
120 3.12 2.11 4,72
130 3.69 2.48 4,56
140 5.19 3.13 5.48
150 8.99 5.08 7. 81
160 18,92 12.93 17,29
200 21,74 14.68 18. 28
210 12.57 5.50 8. 25
220 5,45 3.52 4,90
230 3.97 2.38 4,03
240 3.50 2.09 3. 62
250 3.31 1. 71 3.15
260 3.29 2.11 1. 64
280 2.13 1.55 1.42
290 2.34 1.51 1,84
300 2.17 1.53 1,83
310 2.35 1.74 1.98
320 2.94 2.01 2.18
330 3.05 2.179 2. 61
340 4.49 5. 06 3.97

Theory used data for two 208 windows.




TABLE 17. - ADDITIVE SCATTERING OF WINDOWS 244 +246
COMPARED WITH ACTUAL EXPERIMENTAL

DATA, ¥ = 0 DEGREES

L ~L
W B 1075
EO cos 1
Superposition .
o Summation Experiment
20 23.58 25,43
30 18.50 19,50
40 16.96 18. 08
50 16.95 18.59
60 19.30 15. 66
70 25,30 23.52
80 36.33 24,01
100 81,59 56. 40
110 102.09 127.56
120 113.64 157,00
130 134.52 186. 44
140 176.67 230,59
150 232.09 299, 27
160 376.32 460, 83
200 341.66 441,14
210 223.78 274,71
220 172,16 201,14
230 130.18 156, 99
240 11,64 127.55
250 88.96 117,74
260 65.96 51,49
280 30.93 27. 44
290 22,48 25, 96
300 18.66 23.01
310 16,01 21,06
320 18.27 20,54
330 20,24 22,46
340 27,85 26. 30
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TABLE 18. - ADDITIVE SCATTERING OF WINDOWS 244 +246
COMPARED WITH ACTUAL EXPERIMENTAL
DATA, ¥ = 80 DEGREES

L“,- LB
_—x 10_5
E cos V¥
o
Superposition .
8 Sulranmlzation BExperiment
0 65, 31 59.15
10 7. 39 70. 46
20 99, 89 90. 25
30 133. 06 118,48
40 187,75 163.70
50 305, 79 282.72
60 677.12 577. 86
70 | ——-—-= | ae-e--
80 |  mme=- ] e
120 | e | aoooa
130 507, 89 508. 00
140 334,57 296.32
150 205, 84 214,42
160 152,45 152,36
170 117,61 112,81
180 92,53 84.59
190 78. 42 73.28
200 70, 25 64.75
210 67, 44 56, 21
220 74,41 56.18
230 83,01 61,78
240 103, 67 75.52
250 118,59 116,77
260 | @ --=-- 1 —ee=a
300 102, 40 101,05
310 77,27 66.99
320 65. 32 64. 49
330 58. 30 56,18
340 55, 46 50,61
350 58,17 53.45




TABLE 19. - ADDITIVE SCATTERING OF WINDOWS 208 +244
COMPARED WITH ACTUAL EXPERIMENTAL
DATA AND THEORY, ¥ = 60 DEGREES

L_-L
W B y10°
Eo cos¥
6 gﬁifrrr‘gc;is;;mn Theory Experiment
0 3.29 2.47 2.82
10 3.72 3.13 3.24
20 4.92 4,34 3.98
40 15. 34 20.31 13. 99
50 345.64 366. 08 205. 39
100 296. 36 304. 70 1083. 47
140 76.70 48.50 7.19
150 15.98 13.45 18. 44
160 12.29 6.55 9.60
170 6.84 3.95 6.09
180 4,68 2,91 4.68
190 3.63 2.55 3.66
200 2.99 2,19 3.24
210 1. 89 2.21 2.83
220 3.05 2,44 2.60
260 13.58 11.95 218.65
280 12. 94 12,10 87.81
320 3.95 3.38 3.15
330 2.95 2.29 2.75
340 2.92 2.27 2.53
350 2.93 2.21 ) 2.59




Data was also obtained at large angles of incidence using a reduced beam
diameter to eliminate interference effects of the light beam with the window
holder. This data differed slightly from the large beam data and is included
in Appendix D for comparison purposes.

Surface imperfections. - It was observed that a window which may appear

clean and free of imperfections in normal room light may become very lumi-
nous when viewed by intense collimated light (Figure 26). Comparison of the
two HEA windows indicated that the scattering level is about one order of mag-
nitude higher in one than in the other. The increased levels were evident by
visual inspection under intense light. All windows were thoroughly cleaned
prior to each measuring session, yet each window exhibited a punctate appear-
ance due to a multitude of minute imperfections and scratches which did not
yield to cleaning efforts. It was speculated that some of these scattering par-
ticles might be dust particles that acquired an electrostatic charge and became
attached to the surface of the window after cleaning. In addition, window

coating and material imperfections were evident.

Some of the imperfections were of such a magnitude as to affect the scat-
tering measurements by a factor of two. Attempts to remove the larger
scattering centers usually resulted in a further increase in the scattering
level.
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Figure 26,

Comparison of Windows 244 (top, clean f8, 90 seconds
exposure) and 246 (bottom, clean £f8, 2 seconds exposure).
(Scatter level differences are masked because of the
marked difference in time exposures. )
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CONCLUSIONS

An experimental apparatus was fabricated so that the light scattered from

spacecraft windows in various directions could be accurately determined.

Star threshold predictions were made using the light scatter information, and

calculated illumination incident on spacecraft at various orbit positions.

80

The results of this investigation produced several significant conclusions:

By preferentially orientating the spacecraft to obtain optimum
viewing conditions, the astronauts may be able to see naviga-
tional stars that otherwise would be undetectable.

For practical navigational purposes, a telescope would be re-
quired to detect stars consistently.

Star detection could be appreciably enhanced if the effects of
internal cabin light could be minimized. Back reflections of
internal light off the window greatly increase the star magni-
tude required for visual detection.

Using a monocular telescope a star with a magnitude of 9,9 can
be seen through a single window under best conditions,

With the naked eye under the worst viewing conditions considered,
only a star of magnitude -5.25 can be detected.

The quality of the surface coating is of primary importance,
while the type of coating appears to have little influence on the
light scatter levels.

The effects of contamination are perhaps the most significant
in influencing the light-scatter levels. Elimination of contami-
nation reduces the scatter levels more than any other overt
mechanism.,

Superposition of scatter levels (adding) is valid to obtain scatter
of multiple window arrays.

The window edges should perhaps be polished., Painting of the
window edge also reduces the light-scatter levels.

Three-dimensional scatter data is of the same order as two-
dimensional scatter data for the windows measured.
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APPENDIX A
LITERATURE REVIEW

Little information is available in the open literature describing scattering co-
efficients from ordinary glass, spacecraft windows or coated glass. This
sparsity of available infofmation motivated the work presented in this report.

One experimental investigation (ref, A1) that parallels the present study was
performed on Irtran materials in the infrared. Those authors also concluded
that no extensive experimental investigation of the scattering phenomenon for

highly transmitting samples has been reported.

Energy Distribution

This portion of the appendix ig concerned with a detailed review of the available
literature regarding the distribution of solar energy with wavelength, the dis-
tribution of reflected energy from the earth and the moon, and the amount of

reflected energy that is reflected from each of these bodies (albedo).

The most often referred to and widely recognized source for the distribution of
solar energy with wavelength is Johnson (ref. A2). He took the data compiled
by the Smithsonian Institute and the Naval Research Laboratory during the
period from 1923 to 1953 and corrected it for atmospheric attenuation., His
method is generally regarded as the best to date and thus his spectral values

are used in this study.

Albedo is light from the sun reflected from terrain, vegetation, water, clouds,
etc. Some light in the blue end of the spectrum is generally recognized to be
backscattered from the atmosphere by dust and haze., The reflection varies
from about 80 to 90 percent from clouds and snow to 10 percent or less from

water and certain types of vegetation,
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Various analyses have been developed to treat the reflectance of the atmos-
phere of the earth based on scattering theory. Perhaps the best to date is that
of Coulson (ref. A3) for a clear atmosphere. His calculated values compare
very well with the data of OSO-III at all wavelengths except at the shorter
wavelength band., This comparison was made by Neel, et al (ref, A4) who

noted that Coulson neglected ozone absorption in his analysis.

Pearson and Neel (ref. A5) analyzed data from an in-flight experiment on OSO -
II and presented the albedo of the earth as a function of latitude, as a function
of angle with the sun and as a function of the time of day. The albedo mea-
surements at 673 locations during 4-8 March 1965 varied from 0. 10 to 0. 62.

A comparison with other available studies (refs. A6, A7, A8) showed that
considerable variation in the average albedo values used for spacecraft thermal

design existed in the literature,

About the same time Linton (ref. A9) presented the resulis of an experiment
aboard the spacecraft Pegasus I. He compared his findings with that of Fitz,
et al (ref, A10)and finds a correlation between the two. Similar to other inves-

tigations, the earth's albedo was a quantity that varied from 0. 10 to 0. 64.

Raschke (ref, A11) by means of an inflight experiment aboard the meteorologi-
cal satellite NIMBUS II, performed a radiation balance on the earth atmosphere
system during the time period 16 May 1966to 28 July 1966. He obtained values
of the albedo from 0.1 to 0. 8.

Realizing that large variations in earth's albedo exist, one can still compute
averages of each of the more recent experiments. These averages yield an
albedo of from 0.29 to 0,40, The value most often quoted as a representative
number for spacecraft thermal design is 0.35, Thus, for purposes of this

study, this number is used for the calculations,

The data on the moon is considerably more sparse and uncertain than that of

earth, Perhaps the first to look at the physics and astronomy of the moon was
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Herschel (ref. Al12)in 1847, He studied the relative brightness of the moon by
producing a reduced lunar image in an astrometer. Zoellner (ref, A13),
Pickering (ref, A14), and King (ref. A15) made other measurements of the
moon. It should be noted that the observational methods were crude and the

correction for atmospheric extinction lacked precision.

The most significant measurements thereafter were made by Rougier (refs.
A16, A17, A18) who designed a photometer to make direct measurements of
both the sun and the moon and hence directly compute the albedo, In this man-
ner he obtained

c = 0.073

Comparing his results with the experimental measurements of Pettit and
Nicholson (ref. A20) showed good agreement. Pettit and Nicholson used a
vacuum thermocouple attached to a 100-inch telescope to measure stellar radi-
ation. A special glass filter was used to separate the reflected energy from
the emitted energy. They obtained a radiometric albedo of 0.093 which is

remarkably close to that of Rougier.

Sytinska (ref. A21), using the work of an obscure reference only denoted
Schroter (assumed to be German), indicated the relative brightness of 19 ob-
jects on the moon. The Floor of Grimaldi and Riccioli has an albedo of 0.061
while at the other extreme The Central Mountain of Aristarchus has an albedo
of 0. 183. Thus, apparently, much the same as with the earth, variations in

the moon albedo occur, depending on the specific location.

Evans (ref. A22) quotes a value for the albedo of the moon of 0.07 and calcu-
lates from electromagnetic wave theory a value of 0.146. After this calcula-
tion, he recognizes the failing of electromagnetic theory and settles on a value
of 0.1 for the reflection of radio waves. However, he determined that a con-
stant error appears in his data which could be reconciled if a value for the
albedo were taken to be 0.06. More recently, Lucas, et al (ref. A23) ob-
tained data from Surveyor 1 which showed the albedo to be between 0. 05 and

0. 2.
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Finally, the experimental work of Saari and Shorthill (ref. A24) should be
cited. A comparison between the data of Saari and Shorthill and that of Lucas,

et al (ref. A23) demonstrated qualitative agreement.

On the basis of the preceding discussion, a best value for the moon's albedo
of 0.07 has been chosen for use in this investigation, It is felt that this num-
ber is quite representative of the visible region in particular, but the entire

spectrum in general.

Configuration Factors

In this portion of the appendix the literature dealing with the computation of the
geometrical relationships usually referred to as the configuration or form

factors between spacecraft and spherical planets is reviewed,

One of the first efforts expended toward the geometrical determination of the
amount of energy incident on a surface of a satellite in orbit was that of Katz

(ref. A25), The governing geometrical relationships were formulated in exact
fashion using vector analysis. However, the solutions were for specific prob-

lems and hence are in dimensional form restricting their applicability.

A rigorous evaluation of the radiation originating from the earth that is inci-
dent on a satellite was also formulated by Goetze and Grosch (ref. A26). A

few brief numerical results were presented for specific orientations.

Similarly, Cunningham (ref. A27) has presented a general derivation for the
geometric relationship between a small flat plate and a sphere, He'recognizes
the separate situations that must be considered for the plate at various verti-
cal positions with respect to the earth and he does obtain expressions in which
integrands m ust be numerically integrated from which the power input to the
plate can be calculated. However, the graphical results are incomplete,

several limiting cases are omitted, and the equations are extremely complex,
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In an attempt to solve these three problems, Hauptmann (ref. A28) used the
unit sphere method and published his work shortly after the authors solved the
problem using the same approach, Heinisch, et al (ref. A29) have obtained
numerical results and demonstrated in detail the limiting situations and ex-

pressions for them.

A numerical solution to the problem of thermal radiation to a flat plate rotat-
ing about an arbitrary axis in an elliptical earth orbit was presented by Powers
(ref. A30). Skladany and Rochkind (ref,A31) have improved that program to
include blockage effects,

Recently Harrison (ref. A32) has calculated the geometric relationship for
both diffuse and nondiffuse radiation from the lunar surface onto a small ele-
ment above the moon. A comparison is made between the results of the two
computations. Unfortunately for this work, the analysis includes the direc-
tional emission effects which we obviously neglect in the visible portion of the

spectrum.
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APPENDIX B
THE UNIT SPHERE ME THOD

An elegant technique for the evaluation of the configuration factors from dif-
ferential element to a finite area is known as the unit sphere or solid-angle

projection method. The development of this method is as follows.
Congider the geometry of Figure B1.

It is clear that the configuration factor given by the defining equation in the

text is

F = L ocos @ (cos ¢ d—A—Z—’ (B1)
dA1 - d.A2 T 1 2 D2
The term in parantheses on the far right-hand side of Equation (B1) is the
unit solid angle dw that is observed from Figure Bl to be also equal to the
solid angle defined by the area dA2a cut on the unit hemisphere constructed

around the small area dAl‘

dw = 5 = 5 (B2)

The configuration factor Fd.Al - dAg is obtained by combining Equations (B1)

and (B2) and integrating d'AZa over A

2a°
. 1 f cos ¢, dAy,
dA, -A, = T 3 (B3)
1 2 A R
2a
Referring to Figure Bl, we see that
cos ¢1 dAza = dAg (B4)

B1
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Hemisphere

.

Figure Bl. Configuration Factor by Unit
Sphere Method
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The differential area dAZb of Equation (B4) is the projection of dAZa on the
base of the unit hemisphere, Substituting Equation (B4) into Equation (B3),

a new expression for the configuration factor is obtained as

F = = (B5)
dA; - Ay i R* m’
2b
For a sphere of unit radius (unit sphere)
A
_ 2b
FdA1 - A2 T Tm (B8)

Equation (B6) indicates that the configuration factor FdA - A isequal to
1 2
the ratio of the area projection on the hemisphere base of the area cut by the

solid angle on the unit sphere surface to the total area of the hemisphere base.
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APPENDIX C
SAMPLE THRESHOLD CALCULATION

Our star magnitude threshold determinations were made by essentially refer-
ring to our raw data in the laboratory-determined scattering value and relating
this value to the scattering level that would exist in space for the specified

external source condition and eye-window-source configuration.

We have chosen a sample threshold calculation to illustrate the step procedure
followed.

Window: No. 208 (Mng coating)
External light source: Sun at 1 AU distance(ES=12, 723 ft candles)
Beam-window angle: ¥ = 50°

Photometer (eye) - window angle: 6 = 250°

BaSO, disc luminance: fd = 190 foot lamberts

Disc reflectance factor: pg= 0. 957

Scattering luminance: L,=1.6x 1073 foot lamberts
Experimental ambient luminance: LB= 1.4 % 10_4 foot lamberts

(1) Incident illumination on window surface in laboratory:

I:d
E cos Y (lab) = |—
o) Py

190
0. 957

cos ¥ = ( ) 0.6428 = 127. 62 foot candles

(2) Incident illumination from sun at 1 Au

E cos ¥ = (12, 723) 0. 6428 = 8,178 foot candles

(3) Scattering at measured window surface in laboratory:

Ly Lp _0.0016 -_0.00014
E, cos ¥ (Lab) 127. 62

:':Allen lists 12, 723 foot candles as illumination in space from sun.

Allen, C.W. Astrophysical Quantities 2nd ed. Atheline Press, London (1955).

C1



(4) Window luminance level equated to scattering in space:

Ly ~Im
E cos¥ (lab)| | Bs cos ¥ (space)
O
- (1.14x10°°) 8,178 = 9,323 x10°° = 0.09323 foot lamberts

(5) Referring to the stellar threshold model (Figure 18) we can determine
that an astronaut viewing against a background of 0, 09323 foot lamberts
would be able to detect a star of magnitude 4. 5 with unaided binocular
vision and a star of magnitude 8. 6 with the prescribed monocular

telescope.
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APPENDIX D
MEASURED DATA

This appendix includes all data obtained during the course of the experiment.
As such, both raw and reduced data are presented for the interested reader.

Portions of the data require explanation:

There are several gaps in the data due to physical considerations. The 6-inch
diameter light beam prohibits one from performing scatter measurements

115 degrees from ¥ = 0 and Y = 90 degrees. This range is denoted by the
letter TB on the data sheets. As the photometer is rotated 360 degrees about
the window, at two positions (i.e., say ¥ =0, then 6 = 90 and 270 degrees)
the photometer will view parallel to the window surfaces. This data again is
invalid for scatter purposes and it is denoted WE on the data sheets. At
non-zero values of ¥ (the window inclined with respect to the incident light),
the window reflection has a large specular component. For example if

Y = 10 degrees, then, at Y =20 degrees, the beam is reflected and instead

of measuring a relatively small component of light, a large value is recorded.
This specular reflection off the window is seen not only when the photometer
points directly at the specular reflection but also at the conjugate position,
that is when the off-axis cone blackbody is flooded by the specular reflection
and the photometer looks through the window and records an invalid luminance
reflected from the inefficient blackbody. The situation where the photometer
views directly the specular reflection is denoted WR, and, where the photo-

meter views the blackbody, it is denoted BR on the data sheets on the following

pages.

D1



The raw and reduced data is presented in the manner in which it was recorded.

For clarity the data is given in the following order.

Window 3D Angle Comments Page
240 22.5° D3
240 45° D12
240 67.5° D21
244 22.5° D30
244 45° D39
244 67. 5° D48
208 0 D57
240 0 D66
244 0 D75
246 0 D84
Supracil 0 D93
208 + 244 0 D102
244 + 246 0 D111
244 0 Small-dia beam and D120
blackened edges

240 0 Small-dia beam and D123
blackened edges

208 0 Small-dia beam and D124
blackened edges

246 0 Small-dia beam and D125

blackened edges

D2
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5-D Angle = 22,5 RAW DATA SHEET Window # 240
Start Lg 21L

v=20 End L, =207
Date_ 3/27/69 WINDOW SCATTER MEASUREMENTS Maan gd —7I0.5
S ECosy  PL9.96
F Y €12 O I R 5 1 :) f . HES N -3 ﬁ L 5
i R ks ! V. .1 t Remarks I L 1 - .
-9. i Remarks Lv x 10 | ToCool x 10 _ i P L, x 0 5o x 10
o(»50) i I A T N T do26 128
5, i =) 2.6 | 1.18
o 55 : a5 ; 2.1 | 1.09
B 79 | 3.59 | 260 | A L. S
20| |66 i 300 {2t | WE_ ) |
- |51 2,31 215 | 1
— _,ho._j ! 3-5 | 1-59 i 280 | 2.8 : 1.27
R 2.5 | L.19 %5 | o ]
60 ! 2.1 : 1.09 | 290 2.6 1.18
7y P22 1.00 | 295
8\]. ; | 2.1 } 0095 l__}OOh b i 2.5 e 1013
0. WE | 303 i
100 | o N i 1.L5 {310 2.6 1,18
110 ! I 2.6 1.18 I 315 ) i
_i0 271 el | 320 5.1 1w T
130 ‘ 2.8 i 1.27 i35 ¢
N 3.8 | L.72 330 L.k 2.00 __
_ e -0 S 277 135 __ . .
160 ! 11.0 | 5.00 13k 6aly 2,90
A0 T8 s S.h1 sk | 8.0 3.63
o TB | 25.0 11,36 550 | BP
I TB 155 7o 35
200 90 L hog 1360 G BP e
go ______w_______i N __h_.»?_'_ —__Q__ 2.22 i
B O ST T T _
4 T T TP N——
Frncto Research Pritchard Photometer LW = Footlamberts corrected for photometer
Photometer 4pzrture Factor 0,10 aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer
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%-D Angle = 9.5 RAW DATA SHELT Window # 2L0

¢ = 10 Start Ly _207

i WINDOW SCATTER MEASUREMENTS Ead L ""ﬁu—-'lo

Date 3/27/69 ~ Mean E 20065
T Iacien ; N

6 | Remark i 1072 ! W - 6 Remarks L 1077 | —¥ -

o __J emaiis %LW e . EgCosV :_LO_ . v * EoCosy 10
o(360)_| _EP R R S B~ B S 2.0 093
g o T TR T I 2o 1.9 0.88

10 | R 7.3 . 3,63 250 2.1 0.97
13 ‘ 2_69__‘ L 2.1 J . 0.97
20 i 13 &l ’; PR 270 R |

30 b 2,28 e e _

ko 3.8 | 1.77 280 2.3 | 1.07
50 | 3.0 ; 1.39 285 !
60 2.6 : 1,20 290 2,2 .02 T
70| 23 1,07 [ 295 R

8 2.1 0.97 | 300 2.2 : 1.02
- WE _ - f_305 R R

160 Lo | 1.86 2 2o 1 1.1

116 | 3.4 ; 1,58 | 315

190 i 3.l { 1.58 i 320

150 .2 i 1.95 {385

o | 6.1 . 2,8l | 330
150 1 10.1 i .70 335 1
160 T8 I 16,5 i 7.69 I _3ko BP
_ o T8 199 | 9.27 |34 ] L ]

180 TB | 155 | 7.22 P 350 BP !

. : - . e - —
1% 8.2 | 1,82 L3 !

0O ¢ oy hes b 2,09 _ . %0 t _ BP I S R

210 P 3.0 1.39 '

SR b S e = S ! _ —— —_ ! - B

T U L i S e ) l . i

I T TR DS N P
Thoto Research Pritchard Photometer LW = Footlamberts corrected for photometer
Photometer Aperiure Factor 0,10 aperture factor
Xenon Laxnp Amperage 800 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer
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3-D Angle = 22,5 RAW DATA SHEET Window # 2L0
¥ = o Start Ly 210
- o - End L 210
vate  3427/69 WINDOW SCATTER MZASUREMENTS voan £, 210~
E Cos 206,203
| e B N - (C2 N I
- ,9 l Remarles by % 1(? _ EgCos? 10_ et ._.6_ Remaries | LW x 10 EqCosy * 10
_0(z60) i . ST T - o I L6 1 077
5 % 2ko 1.6 .77 B
0| WR 6.6 3,20 250 Lo 077
151 260 2.0 0.6
20 | WR 6.2 3,00 210 WE , '-' o
30 4 WR 5.2 2,52 275 |
50 | L3 2.85 280 2.1 1,16
50 3.7 1.79 [ 285
€ | 3.3 1.60 290 2.1 1.01
0| 29 1.Lo 295 )'
.8 2.8 | 1.35 360 3.3 1T
. ® WE ; U 305
_ 100 6L 3.10 | 310 - L2 Lo
116 i i 5.9 2,86 o315 ’
__leo S 2.51 | 320 L0 | L.93 o
0 ! 6.l 3.10 L 525 5.5
140 10.2 L9k [ 330 BP
150 f ™8 75 18.6 9.02 335
160 | T8 TB 25,0 | 12.12 340 BP | ”
170 T8 T 17 7.12 3.5 | -
180 1 L 9.6 \ L.65 350 BP 1
190 | i L.9 1‘ 2.37 355 6.6 3.20
00 3.2 | 1.55 360 6.2 L300
S N } T
e b2 g 096 P O IR R

Photo Research Pritchard Photometer

Photometer Aperture Factor 0,10
Xenon Lamp Amperage 80o
Photometer Field of View 1
Photometer - Window Distance 20"

L =
w

TB
WE
BP

Footlamberts corrected for photometer
aperture factor

Transmitted Beam

Window Edge

Beam blocked by photometer
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3-D Angle = 22,5

RAW DATA SHEET

Window # 2L0

= 3 Baa L, o
) 3/27/69 WINDOW SCATTER MEASUREMENTS Mean L
e EoCosvd oo - N
i |5t Li 3.*1 w -5 1 6 Remarks (it I:)10 i Ly -5
6 | Remarks Ly x 107 gk 1077 X T Gost = L0
" 0(360) | % , L T e — Ll 0.7k .
5 ]"“"‘"“"“"“i"""”””'"“""”"“""" 240 1.3 0.6l B
10 | 6 2.113 | 250 L.l O
15_| {260 1.6 0. 8L
_._20 | WR 52 2,75 270 WE —
- . R 5:1 2.70 275 .
Lo ! WR L.8 2,54 280 2.2 1.16
20 _ i L,2 | 2,22 285
60} 3.6 L.90 290 2.1 i 11
70 3.4 ; 1.80 295 |
&0 | 3.6 | 1.90 [ 300 2.3 | 121
%0 _WE | ' 305 |
100 L | 9.6 5.08 i 310 ] b3 | 2e27
116 6.7 3.55 L 315 hel 2.9 o
120 7.2 3.81 320 BP i -
1350 | 9.8 5.19 325 [ n
1o | TB 17.3 9.16 330 BP
150 TB 21,0 11.13 335 S
160 1B 16.5 : B.7h Z40 BP ;
170 7.0 3.71 345 1 6.5 3ukbs
180 ! t .3 2.27 350 5.2 2.75
190 | | 2.9 1.53 355
200 | i e L.et 360 5.0 265 .
20 & VTR T .06 ‘
220 L_ - 1.6 ; 0.8k _ |

Photo Research Pritchard Photometer
Photometer Aperture Factor 0,10
Xenon Lamp Amperage 80o
Photometer Field of View 1
Photometer - Window Distance 20"

TB

BP

mn

ootlamberts corrected for photometer

aperture factor
Transmitted Beam
Window Edge

Beam blocked by photometer



3-D Angle = 22,5

RAW DATA SHEET

Window # _2),0
Stert Ld 20[

Ld

O : e —_— 1

Photo Research Pritchard Photometer
Photometer Aperture Factor 0,10
Xenon Lamp Amperage 8o
Photometer Field of View 1
Photometer - Window Distance 20"

. 206
Date :,2 f6 WINDOW SCATTER MEASUREMENTS a 206 ;
. R _.165.286
i VT )~ -3 i Lw -5 R k l'-(ft-L) = : W -5
Remarks !L‘\.7 x 10. ! Eotosy 10 emarks l L, % 10 Fiost * 10
N L 1.3 0.78
i i L.L 0.8l
| 2.9 | 1.75 3 1.5 0,90
! | i__2_6<_)“_ 1.6 . 0.96 -
IR 2,05 |_270 WE
e WR_ b ber 2.8l )
WR I L.k 2.66 | 280 [ 2.3 1.39
WR L. 2,66 i 285 |
L3 2.60 290 3.0 1.81
1.2 i 2.5, ,: P .
| kb ; 2.70 P 3.k 2.05
WE ! ! ! 36 2,17
o 1.0 i 8,46 BP B
.93 ! 5.62
X 11,0 i 5.05 BP
™ | 16.0 1 10.68 [
TB | 22,0 : 13,30 BP i
B 15.2 | 9.9 L 3.6 2.17
6.7 ; L.05 3.1 T LET
P 3.8 ! 2.29 -
i 2.8 : 1.69 _ 2.5 1.51
[ 2.1 i 1.27
e e e e é__ __l_'__s____~ i R .08 2.l R JLs
L6 0.96 i
- T 0.8L

Footlamberts corrected for photometer
aperture factor

Transmitted Beam

Window Edge

Beam blocked by photometer
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3-D Angle = 22,5 RAW DATA SHEET Window # _2)0

Start L, 206
¥ =50 End L, C 206
Date  3/27/69 WINDOW SCATTER MEASUREMENTS Mean E 56

E _Cosy 138,366

: () SF LT T - S o
6 ! Remarks - Lw X 10 | _——-EOCOS\P_X ‘10 o F | emarks | L x10 EGoot x 10
0(360) i . ]2 20 R
s T ." - T ey 2.3 1.66
10 | | 2.3 1.66 250 2.6 L.87
15 | | 260 1777EL0 TR T i
20 | | 2.8 2.02 270 WE T -
30 | | 3.0 7.05 ' 275
o | WR L3 3.10 | 280 L3 3010
20 WR L7 3.39 I 285
60 WR 5.1 3.68 290 b3 3.10
70 i [ 5.l ! 3.90 295 | Ld 3.7
.80 65 L.69 300 BP a —
90_i______WE b 205 !
_loo | i 18a1- 13.08 " 310 BP o
10 i ka9 *_ 10.76 315 | e
_leo T8 20.0 | 10,15 | 520 BP i ;
130 | B |22l 16.18 i 325 3.8 2Tk
ko | T8 135 9.75 330 ER! 2.2,
10| R V- TR SR - S - -2 ! R _
160 | Lo 2.89 I3k 2.4 1 173
170 ' ] 2.6 1.87 | 3L5 ] .
18 | 2.3 | 1.66 350 o2l LA
10 L9 1.37 355 SE
200 & rr L.22 360 | . 2.2 _ | .38 .. _
JBW 8] L.30 , !
220 RS S Y S L.22 : | : :
Photo Research Pritchard Photometer *Lw = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer



%-D Angle = 22,5

RAW DATA SHEET

Window # 2L0
Start Ly _2

Ve °0 WINDOW SCATTER MEASUREMENTS End L 209
pate__3/21/69 LIER 1 < Meen £; _207:5
___ECosy  _TOB.IL
' S 5 K GeL) %L
: -5 A - 0 Remarks -
----- e l Remarks LW X 107 | Tocost x 10 B N L x 10 ! F G0t x 10
0(360)_| | B3O VTV S 1 S
5 ; ! [ 2ho 6.0 | 5,53
______ 0| L 2.9 | 2,67 {250 8.0 | 7.3
15| 260 | {165 T ]
20 | 3.2 2,95 {270 WE Lot
___30____71’__ ] , 3.8 ! 3.50 | 275 i o
_______%%Q I 4.9 L.51 i 280 | E 13.0 : 11.99
50 | “WR 6.3 5.81 | 285 L 97 | 8.9L
60 i WR L 7.5 | 6.91 290 BP | ~
70 | WR | 8L 7.7h 295 | -
80 10.8 i 9.96 300 BP i _
L0 {305 i
100 : 27.0 24,90 310 BP i
110 TB 22,0 20,29 315 | 6.0 | &3
120 B 27.0 211,90 320 5.2 | b9
130 T8 15.0 13.83 305 |
10 945 8,76 330 3.6 3.32
150 5¢5 5.07 335
__ 170 P27 2,19 345
180 X j 2.39 350 2.9 2,67
190 2. 2.21 355
200 2 2.21 360 2.8 B8
210 | L 2.7 2.9
220 | - 3.1 3.13 _
Photo Research Pritchard Photometer *L = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 80o TB = Transmitted Beam
Paotometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer
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3-D Angle = 22,5 RAW DATA SHEET Window # _ 210

¢ 70 Start Li __209
= . o ; End L 210
Date , , WINDOW SCATTER MEASUREMENTS Mean id 2 5
oo Elost  _7L.87
z TE-L) 5% L 5 . femarl (£6-1) "5 H L 5
: - W P emarks L 1 -
0 i Rémarlcs B ILW X 1(? | Fcoey X 10 L . w X 10 EoCosy - 10
o(360) ! S 230 s e B8 TaTh
.,....,5.-: e | [ 2)4_0 ! 8.0 10.68
o b 2.9 | 3.07 |20 L1036
5 ‘ 260 | —2hel 32458.. -
P B S ) e e e
20 | o3 b5l 1 2r0 WE B
. - ’ 4.0 -.»'1 5.34 s e .
ko | 5.1 | 6,81 280 P -
60 WR P 8.5 : 11.35 290 | BP
70 | WR 11.6 ; 15.49 295 N
_ g 1.1 1 2L.50 |_200__| BP N
9 L ‘ L 305 M7y 028
100 ... 36.0 ! 18,08 IR -2 S S 6.8 | 9.08
156 B | 28,0 37.39 P15 ’ L
120 s | L7.0 22,70 | 320 IR 6.9
130 _ _ im0 1k.69 s ] .
1o Y N I 93l \_330__| 142 5,60
10 (L6 641k 1.3 — .
160 ! b 3.3 ; Lh.4o 340 3.2 ] e27
_Lro 2.6 ; 3.47 345 o i
180 2.6 , 3.h7 1350 3.0 L. 00
190 | 2.5 ! 3.33 355
200 gz 3480 360 _ 300 b D00
T I L- L.LO =
e L TEETTTEE SN R AR
Photo Research Pritchard Photometer v Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 aperture factor
Xenon Lamp Amperage 8()o TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer



3-D Angle = 22,5 RAW DATA SHEET Window # _2)0
¢ = 80 Start Ld 210
' WINDOW SCATTER MEASUREMENTS End L, 210
Date__3/27/69 Mean il.d 210
B Cosy 38409
] EEL L F L 5 . (£t-L) 5*‘; L 5
R k | — ¥ 0" 2] Remarks = W -
..,__._l? e .s !LW.X 1(,). | EoCos¥ * lo. b Ly * 10 E Cosy 10
0(360) it 230 __ 5.2 1365
5 i 240 7ok 19.42
10 2.5 6,56 250 | | Tl 31,76
15 ! {260 I 29,0 76,13 B
20 | 3,0 | 7,87 270 E l !
30 3.4 8.92 275 ! i
4o L.3 11,28 280 BP ’ |
.Y 6.0 | 15,75 285 '
6o | 8.0 21.00 290 BB
70| WR 12,1 31.76 292 2.0 23.62 -
80| WR b 6L, 05 __300 7.1 20
0 WE 305 !
- 100 T8 13,0 112,89 310 |___5.8 L _15.22 .
1o B 190 ) 49.88 315 o
120 10 | 28,87 220 b5 1181
%0 | 6.6 | 17,32 525
1o | L5 | 11,81 {330 3.3 8.66
150 3.3 9,18 335 _
160 | 25 6456 340 2.8 7235
__ 170 ¢ P22 577 35 —
_ 180 2.2 i 5.77 350 _ 2.l 6430
1% I 5.77 355
e 26 . 6.2 360 2.1 630
_ 210 . b3 7.87
220 | R I P R
Photo Research Pritchard Photometer *LW = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 aperture factor
Xenon Lamp Amperage 80o TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer
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Photometer Aperture Factor 0,10 h aperture factor
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Photomeiter Field of View 1o WE
Photometer - Window Distance 20" BP
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Transmitted Beam incident on Photometer mount
Window Edge

Beam blocked by photometer mount

Window reflex (specular) incidentc on Photomcter
mount ’
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WINDOW SCATTER

RAW DATA SELET

MEASUREMENTS
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3-D Angle = 47.5°

RAW DATA SHEET

Window ¥ 240
Start Ly 105

¢ = 0° 2
End L 105
Date 3/21/49 WINDOW SCATTER MEASUREMENTS Mean fd 105
E Cosy 109.72
i (Tt-I) -3 * L, 5 o N . 1 (fe-L) -3 Lw 5
: R k 1 - emarks - —v -
6 i emarks LW x 10 EoCosy x".lo‘ ‘ LW x 10 | 5ot x 10
0(360) | BP 230 1.7 1.54
5 | 240 2.5 2.27
10 ! BP 250 4.9 4,46
15 1.6 1.45 260 5.0 4.55
20 1.6 1.45 270 WE
30 1.7 1.54 275
Lo 1.8 1.64 280 3,400 3,098.79
20 2.0 1.82 285 .
60 1.8 1.64 290 5.2 ] 4.73
T0 2.1 1.91 295
80 3.5 3.18 300 2,0 1,82
90 WE 305
__ 100 2,300 2,096.24 310 1.7 1.54
110 5.0 4.55 315
120 2.9 2,64 320 2.2 2.00
130 2.0 1.82 325
140 L7 1.54 330 2.9 2.64
150 1.8 1.64 335
160 TB 340 3.6 3.28
170 8 345 3.4 3.09
180 B 350 BP -
190 TB 355
200 TB . 360 BP
210 2.2 2.00
220 ) 1.8 1.64 . 1
Photo Research Pritchard Photometer *Lw = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (specular) incident on Photometer

mount

e
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3-D Angle = 67.5° RAW DATA SHEET Window # 240
¢ = 1° Start Ld 105
pate  3/21/69 WINDOW SCATTER MEASUREMENTS ﬁginLgd —05—
Eof-’_ojs‘l‘ 108.95
L) '5* " -5 ] Remarks (It:t-L)l -5 L -5
6 Remarks .Lw .x 10_ m x 10.. | w ¥ 0 T Cost x 10
0(360) BP 230 2.4 2,22
5 1.6 1,48 240 4,] 3.79
10 1.6 1.48 250 2.1 1.94
15 260 4.1 3.79
20 1.6 1.48 270 WE
30 1.5 1.38 275
40 1.6 1.48 280 2,800 2,591.39
20 1.7 1.57 285
60 1.8 1.66 290 5.5 5.09
70 1.9 1.75 295
80 3.8 3.51 300 2.0 1.85
90 WE 305
___1oo 2,100, 1,943,54 310 1.8 1.66
110 5.5 5.09 215
120 3.1 2.86 320 2.2 2.03
_ 130 2.1 1.94 325 !
140 1.7 1.57 530 3.0 | 2.77
150 B 335 3.1 ; 2,86
160 TB 3L0 BP
170 T8 345 i
180 TB 350 BP -
190 TB ) 355
200 2.5 2.3] 360 BP
210 1.7 1.57
220 ) 1.6 1.48 .
Photo Research Pritchard Photometer *L = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 v aperture factor ’
Xenon Lamp Amperage 800 TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (specular) incident on Photometer

mount
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3-D Angle = 67.5°

'4]:

20°

Date__3/21/69

RAW DATA SHEET

WINDOW SCATTER MEASUREMENTS

Window # 240
Start Ld 105
End L 105
Mean gd 105

E Cosy _103.1

(FET) ¥ i e ) i (FE-L) ‘_’;*ﬂ L - i
8 Remarks | ;.wxlo . mx 10 = 8 walo m"m
0(360) | 230 4.6 4.46
5 ) 2k0 1.5 1.45
10 WR 250 2.1 2.03
5 260 4,3 4,17
20 270 WE
30 WR 275
%0 WR 280 2,600 2,521.82
50 1.9 1.84 285
60 1.8 1.74 290 5.1 4.94
70 2.1 2.03 29
80 4.5 4,36 300 1.8 1,74
90 WE 305
100 2,900 2,812.80 310 1.7 1.64
110 6.1 5.91 315
120 3.5 3.39 320 2.0 1.93
130 2.3 2.23 325 2.5 2.42
140 TB 330 BP
150 B 335
160 TB 340 BP
170 B 345
180 TB 350 BP ;-
190 2.6 2.52 355 2.6 2.52
200 3.4 3.29 360 2.2 2J3
210 1.8 1.74
220 2.4 2.32 L

Photo Research Pritchard Photometer
Photometer Aperture Factor 0,10
Xenon Lamp Amperage 8o
Photometer Field of View 1o
Photometer - Window Distance 20"

Footlamberts corrected for photometer
aperture factor

Transmitted Beam incident on Photometer mount
Window Edge

Beam blocked by photometer mount

Window reflex (specular) incident on Photometer
mount

g



g 3-D Angle = 67.5° RAW DATA SHEET Window # 240
N ¢ = 300 Start Ld 105
" pate 3/21/69 WINDOW SCATTER MEASUREMENTS ﬁ;‘ing 05
E Cos¢ 95,02
pEet) '5.* Ly -5 ] Remarks (ft-L)—' Ly -5
o Remarks __LV_* 10 EoCosY x 10 L Ly X 1o” EoCosy - 10
0(360) _230___ 1.4 1,47
5 2ho 1.2 1.26
10 1.4 1.47 250 2.0 2.10
15 260 4,6 4,94
20 WR 270 WE '
30 WR 275
%0 R 280 2,700 2,841.50
50 WR 285
60 1.7 1.78 290 4.5 4.73
0 2.0 2,10 2095
8o 4.7 4.94 300 1.7 1.78
90 WE 305
100 3,800 3,999.15 310 1.8 1.89
110 6.0 6.31 315 1.6 1.68
120 2.5 2.63 320 BP L
130 TB 325 A
1o TB 330 BP
150 TB 335
160 TB 340 BP .
170 TB 345 2.5 2.63
180 1.4 1.47 350 2.6 2473
190 2.3 2.42 355 .
200 3.1 3.26 360 1.9 1.99
210 2.6 2.73
220 4.3 4.52 .
Photo Research Pritchard Photometer *L = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 80o TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer ~ Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (specular) incident on Photometer

mount



4

geca

3-D Angle = 47.5° RAW DATA SHEET Window # 240
_ Start Ld !!5
v 40° WINDOW SCATTER MEASUREMENTS End 1, -1-8§—
Date__3/21/69 Mean f.
E COS\V 84.04
‘(ft <L) * 7 5 . (ft-L) 1 5
R Kk W - 2] Remarks —_— =
] emarks Lw X 10 Y 10 0 L x 107 E Cost x 10
0(360) i | 230 1.0 1.18
5 1 ! 240 1.2 1.42
10 1.2 1.42 250 1.8 2.14
15 260 5.9 7.02
20 WR | 270 WE
30 WR b5 , N
1o WR i ; ¢ 280 2,900 3,450.73
50 WR ‘ 285 .
60 WR . 290 5.9 7.02
70 | 1.8 2.14 295
____bo ! 4.3 5.11 300 1.6 1.90
S WE ) | 305 1.5 1.78
100 | 1,500 5,354.59 310 B —
110 6.0 7.13 315
120 TB 320 BP
130 TB 325
140 TB 330 BP
150 TB 335 4.0 4.75
160 TB K 340 3.2 3.80
170 1.3 1.54 245
180 1.3 1.54 350 2.3 2.73
190 2.5 2.97 355
200 3.3 360 1.6 1.90
210 — 4.1 4.87
220 1.3 1.54 .
Photo Research Pritchard Photometer *LW = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (specular) incident on Fhotometer

mount



) 3-D Angle = 67.5° RAW DATA SHEET Window # 240
g ¢ - 500 Start Ly _105
21/ End L 105
Date 3/21/69 WINDOW SCATTER MEASUREMENTS Mean gd
. EOEQS‘I‘ 2053
(fe-1) 5* ) 5 N (fe-L) 3 L - 5
10~ —W - e Remarks . w -
6 Remarks FY x.-O FoCost X ;o Lw x 10 F Cost x 10
0(360) 230 1.3 1.84
5 240 L5 2,12
10 1.6 2.26 250 2,9 4.1]
15 260 1,000 1,417.83
20 1.4 1.98 270 WE -
30 WR 275 :
4o WR 280 7,100 10,066.63
50 WR 285
60 WR 290 9.8 13.89
70 WR 295 1.9 2,69
80 6.2 8.79 300 BP ' .
90 WE 305
100 6,100 8,648.80 310 BP
110 TB o 315
120 TB 320 BP . .
130 1B . 325 4,0 5467
140 TB . 330 5.6 T+93
150 TB 5 335
160 1.7 2.4 340 2,300 3,261.02
170 1.7 2.41 345
180 1.6 2,26 350 - 4,5 6,38
190 5.0 7.08 355
200 B 8.7 12.33 360 2.2 3.1
210 2.1 2.97
220 . 1.5 2.12 .
n . *
Photo Research Pritchard Photometer L _ = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 aperture factor
Xenon Lamp Amperage 80o TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (specular) incident on Photometer

mount
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3-D Angle = 67.5°

¥ =

Date_ 3/21/69

60°

RAW DATA SHEET

WINDOW SCATTER MEASUREMENTS

Window # 240
Start Lg 105 105

End L

105

Mean E 105
E COS¢ 54.86

Tt-1T ft-L

0 Remarks - éw x—{o-? { 2Z¢_x 10"5 e ? Remarks ( ) 5 ﬂ Eniw o x 1079
0(360) | 230 3.3 :; 6.01

5 ! ! | 240 49 | 8.93

10 L 2.6 4,73 | 250 1,900 3,463, 36

15 260 9,800 - 17,863.65

20 2.6 4.73 270 WE -

30 {27 4.92 275

10 WR 280 650 1,184.83

50 - | 285 250 455.70

60 WR i | 290 BP '

70 WR 295

80 WR 300 | BP

90 WE 305
100 8 310 BP e

1i0 T8 315 2.9 5.28

120 T8 520 2.7 4,92 ~
130 T8 325 -

140 TB 330 83 15,12

150 3.5 6.37 335 .

160 3.6 6.56 340 5.8 10.57

170 3.6 6.56 345
__180 5.1 9.29 350 N 5.8 10.57

190 4.0 25.51 355

200 20.0 36.45 360 5.3 9,66 i

210 4.0 7.29

220 3.2 5.83 o -

Photo Research Pritchard Photometer
Photometer Aperture Factor 0,10
Xenon Lamp Amperage 80°
Photometer Field of View 1
Photometer - Window Distance 20"

Footlamberts corrected for photometer

aperture factor

Transmitted Beam incident on Photometer mount

Window Edge

Beam blocked by photometer mount
Window reflex (specular) incident on Photometer

mount
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o 3-D Angle = 47.5° RAW DATA SHEET Window # 240
PN 0 - o Start Ly _105
7= 70 End L, _10§5
Date 3 :2] :69 WINDOW SCATTER MEASUREMENTS Mean f
S ) E Cos} . 37,52
6 Remarks év %-i?-é EOCEZW ;0'5 o e Remarks (L X 10-3.;\T ncgsw x 1077
0(360) o ! 77777 230 B 4.5 11.99
5 | 2ho 6.5 17.32
10 3.3 8.79 250 2,800 7,462.68
15 260 15,000 39,978.67
20 3.4 9.06 270 WE B}
20__ 3.5 9.32 275 81,000 215,88%4.86
Lo 3.7 9.86 280 BP _
50 | WR 285
60 | WR 290 BP
70 | WR i 205
80 _ WR ‘ 300 BP
0 e 305 3.3 87.95
100§ T8 310 . 3.9 | 10,39
110 B 315 :
120 TB 320 4,9 13.05
120 | jis 525
4o 449 15,05 530 9.7 i 25.85
150 1.8 12,79 335 f .
160 b7 12,52 340 7.8 20,78
170 6.5 17,32 345
180 1,000 2,665.24 350 R 4.9 , 13.05
190 1,400 3,731.34 355 i
N 5,000 7,995.73 360 40 | 1066 .
el | ) 5.3 14,12 [
220 | L 4,3 11.46 | L i

Photo Research Pritchard Photometey
Photometer Aperture Factor 0,10
Xenon Lamp Amperage 80
Photometer Field of View 1
Photometer - Window Distance 20"

Footlamberts corrected for photometer

aperture factor

Transmitted Beam incident on Photometer mount

Window Edge

Beam blocked by photometer mount
Window reflex (specular) incident on Photometer

mount
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3-D Angle = 47.5° RAW DATA SHEET Window # _240
¢ = 80° Start Ly _105
' WINDOW SCATTER MEASUREMENTS End Lg 105
Date 3!2](62 Mean d 105
EO@S\V 19,05
(L) ¥ L 5 . (FeL) %L .
k A - 0 Remarks . W -
6 Remarks | walo | FoGos x.lo B - Lw x 10 | Ttoat * 10
0(360) ! | 230 4,6 29.39
5 | ’ 2k0 6.6 34.64
10 3.5 18.37 250 22900 15.223.09
15 260 15,000 78,740.15
20 3.6 | 18.89 270 WE
30 3.7 19.42 275
40 4,0 20.99 280 BP
50 4.2 22.04 285
60 5.0 26.24 290 BP _ .
70_{ WR 29 5.1 26.77
80 | WR 300 4.9 25.72
9 | WE 305
100 [ B 310 4.2 22.04
110 TB 315 :
120 TB 320 4,9 25.72
_Bo 5.5 28.87 525
1o | 50 | 26.24 330 9.7 50.91
150 4.7 24.67 335
160 | 6.6 34.64 340 6.9 36,22
o | 1,100 5,774.27 345
180 | 4.7 24.67 350 5.0 26,24
1%0 1,300 6,824.14 555
200 _ 3,200 16,797.90 360 3.9 | 20,47 _
el + 5.0 26,24
220 _ L 4.4 23.09 . . e I
Photo Research Pritchard Photometer LW = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 aperture factor
Xenon Lamp Amperage 80o TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount
’ WR = Window reflex (specular) incident on Photometer

mount
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3-D Angle = 22.50 RAW DATA SHEET Window # __o44
- o seart g T
Date Ao WINDOW SCATTER MEASUREMENTS roan gd —4-1—
ECosy  47.02
L) '3* W -5 l ) Remarks (fe-L) -3 L -5
L g} Remark.s o L“Z X lO ‘ F Cosy x ].'O | 1 LW x 10 E Cosl x 10
i 0~(36_0) BP 1230 1.00 2,13
5 |_2ko 0.85 1.81
10 RP |_2%0 1.00 2,13
15 0.89 1.89 | 260 1.10 2,34
20 0.78 1.66 270 WE
30| 0.72 1.53 215
40 0,50 1,06 280 0.65 1.38
50 0,43 0.91 285
60, 0.46 0.98 290 0.55 1.17
19| 0.52 1.11 295
___ 8o 0.63 1,34 300 0.45 0.96
. | WE 305
100 1.90 4,04 310 0.40 0.85 .
110 1.60 1.40 315
120 1.70 3.62 320 0,45 0.96
__ 130 1.50 3.19 325
140 1.70 3,62 330 0.60 1.28
150 3.20 6.81 335
160 3.00 6.38 340 0.75 1,60
170 TB 4,80 10.21 ) 0.85 1.81
180 TB 6.50 13.82 350 BP
190 TB 5.40 11,48 355
20 . 2.60 5.53 360 BP L
__ 2w B 1.60 3,40
220 . 1.20 2,55 " e e o -
Photo Research Pritchard Photometer L _ = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 v aperture factor '
Xenon Lamp Amperage 80o TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (specular) incident on Photomete

mount
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3-D Angle = 22,5

[o]

RAW DATA SHEET

Window # 244

¢ = 10° gt:r; Ly _45
bate  3-26-65 WINDOW SCATTER MEASUREMENTS e gd S
2220202 E Cosy 4631
N -5 9 | Remark L) -3 1 -5
2] Femarks o LW x 10 : FoGosy ] x 10 | ,!___ 1 emarks | L x 10 EnCng x 10
0(360) | BP | ! {230 i 0,70 1.51
5 105 | 2,27 | 240 0.68 L.47
10 | 0,90 1.9 | 250 | 2.50 | 5,40
15 {260 | 8.80  _I__19,00
20 0.67 1,45 270 Wz :
30 | 0,55 1,19 275 B
o | 0.70 1.51 280 | 1.40 3.0
50 | 0.50 1.08 285 ! 4
60 ! I 114 L 290 130 | 2.38
70 | 0,61 1.32 295
go_ | 0.90 1.9 1300 | |__0.50 1.08
9% WE {305 |
100 420 9.07 | 310 0.44 0.95 ...
110 | 2,50 | 5,40 315
120 1.90 4,10 320 0.55 1.19
130 | 2,20 4,75 525
150 | 3.70 7.99 | 330 068 1.47
150 | 3,10 6.68 335 0.7 | _ 1.5
160 B 5,00 10.80 340 RP
170 TB_ 7.20 15.55 |35 _
180 TB 5.20 11,23 350 BP i
190 2.40 5,18 355
200 1.40 3,02 360 BP e
210 o 2.90 6,26
220 L 0.76 1.6 _ S

Photo Research Pritchard Photometer
Photometer Aperture Factor 0,10
Xenon Lamp Amperage 80
Photometer Field of View 1
Photometer - Window Distance 20"

Footlamberts corrected for photometer

aperture factor

Transmitted Beam incident on Photometer mount

Window Edge

Beam blocked by photometer mount
Window reflex (specular) incident on Photomete

_mount




g 3D Angle = 22.5° RAW DATA SHEET Window # _244

w " 200 Start Ly _45
Do y = ——
WINDOW SCATTER MEASUREMENTS End Lg S -
Date  3=26=69 Mean Ly _45
ECosy  44.19
(TE-T) _5* L, 5 0 N 3 (fe-1) -3 ¢ Lw 5
6 Remarks % 10 —_— - emarks J L x 10 -
© R b . EgCosV X.lo_ e w E,Cost¥ x 10
0(360) 230 0.54 1,22
2 240 0.50 1,13
10 . 0,78 1.77 250 0.53 1.20
15 WR 260 4,40 9.96
20 WR 0,75 1.70 270 WE
30 WR 0.51 1.15 275
ko 0,50 1.13 280 1.40 3.17
50 0,72 1.63 285
60 0.73 1.65 290 0.55 1.24
70 4 0.76 1.72 295
___Bo_| 0.9 2,13 300 0.50 1.13
_ 9% WE 305
__ 100 3.80 8.60 310 0.55 1.24
110 2,40 5.43 315
120 4.60 10.41 320 0.71 1.61
__ 1% 3,20 7.24 325 0.73 1.65
140 3.50 7.92 330 BP
150 TR 5.50 12.45 355
160 B 8,20 18.56 340 BP
170 TB 4.80 9.50 345
180 2.10 4.75 350 BP -
190 1.0 2.9 355 ' 0.82 1.86
@00 0.90 2.04 360 0,70 | 1,58 i
210 o 0,90 1.58
220 L ! 0,61 | 1.38 " o SRR SN S S
Photo Research Pritchard Photometer LW = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer -~ Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (specular) incident on Photomete

mount



3-D Angle = 29.5 RAW DATA SHEET Window # 244
¢ = 300 Start Ly 45

WINDOW SCATTER MEASUREMENTS End Lg 45
Mean d 45

E Cosy _40.72

Date__ 3-26-69

€ed

T (FeT) L o cemark (EE L "
[°] Remarks L, x -10- ; _——EOCOSW x 19 _ —( . e s g Lw x 10 m % 10
0(360) ? 230 _ | 0.43 1.06
2 ; f i 240 0,42 1,03
10 | 0.52 | 1.28 [ 250 0.50 1.23
15 i 260 {  0.58 1.42
20 WR 0.62 | 1.52 270 WE
30 WR 0.75 1.84 275
%0 WR 0.55 1.38 280 7.70 18.91
50 0,54 1 1.33 285 '
60 0.69 1.69 290 0.56 | 1.38
70 1.50 3.68 295
80 1.90 4,67 300 0.56 1.38
9 | UE 305 :
100 3,00 7.37 i 310 0,72 1.77
110 2.90 7.12 i 315 0.63 1.55 o
120 3,60 8. 84 320 BP
1% 4,20 10.31 325
140 TB 5,60 13.75 {330 BP
150 TR 8.60 21.12 335
160 TB 4.70 11.54 340 BP
170 2,20 5,40 345 0.84 2.06
180 1.40 3.44 350 ozl 0,73 1.79
190 0.90 2.21 355
__ 200 0.65 1.60 360 0.61 1.50
210 0.52 1.28
220 ) 0,48 1.18 _
Photo Research Pritchard Photometer ' *Lw = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 aperture factor
Xenon Lamp Amperage 80, TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount

Window reflex (specular) incident on Photomete
mount
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3-D Angle =  22.5° RAW DATA SHEET Window # 244

- st Yo o
Date 3-26=69 WINDOW SCATTER MEASUREMENTS Mean id 45
_ E Cos¥__ 36,02
(ftfrf_B* L, 5 0 N N (£fe~-1L) -3 L, 5
2] Remarks 10 — - emarks L 10 v -
S A EGost *0° L w * EoCost * 1°
0(360) _2%0 0.38 1.05
P) 240 0,40 1.11
10 0.36 1.00 250 0.45 1.25
15 260 0.51 1.42
20 0,42 1.17 270 WE
30 WR 0.67 1.86 275
Lo WR 0.85 2,36 280 4,40 12,22
50 WR 0,62 1.72 285
60 0.72 2.00 290 3.60 9.99
70 0.33 0,92 295 :
890 ' 0.48 \ 1.33 300 0.70 1.9
%0 WE 305 0.70 1.9
100 3,60 9.99 310 BP
110 4,00 11.10 315
120 4,80 13,33 320 BP
130 TB 6.00 16,66 325
140 T8 8,90 24,71 330 BP
150 TB 4,40 12.22 555 0.80 2.22
160 2,00 5.55 340 0.70 1.9
170 ' 1.40 3.89 345
180 0.85 2,36 350 , wrtl 0,53 1.47
190 0.65 1,80 355
200 0.55 1.53 360 0.40 1.11
210 ] 0.48 1.33
220 , 0.37 1.03 _
_ - — I J— L -
Photo Research Pritchard Photometer LW = Footlamberts corrected for photometerx
Photometer Aperture Factor 0,10 aperture factor
Xenon Lamp Amperage 80o TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (specular) incident on Photomete

mount
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%-D Angle = 22,5° RAW DATA SHEET Window # 244
§ = 509 gttsr; Lg4as
pate  3-26-69 WINDOW SCATTER MEASUREMENTS Moan gd 4
E Cos¥ 30,23
It L) _;*: L 5 i (ft-1) 3 T 5
) Remarks L, x 1077 ¢ w - e Remarks 'L %107 | —% -
,LW EqCost ™ 10 . L * EoCosy > 10
0(360) i '? |__2%0___] 0.3 1.12
5 i : I oo 0.41 1.36
10 0,46 1.52 | 250 | 0,42 1.39
. |
15 ; G ! 0.53 1.75
20 0.37 ‘ 1.22 L2 WE ‘
30 Quah | 1.46 215 !
- T
4o R 0.88 I 2.9] 280 . 0.70_ | _2.32
50 WR 115 3.80 285 | | i
60 WR 1.00 | 3.31 290 | | 0.68 | 2.25
70 1.25 : 4.13 295 | 0.57 1.89
80| 1.90 ! £.29 300 ! BP
9% ! WE ' 305 |
100 4,80 15.88 310 | BP ]
110 1 4,60 1 15.22 315 4 |
120 T8 6.20 i 20.51 320 | BP :
130 TB 8.90 29,44 i 325 0.85 2.81
o ! TB 4,60 15.22 330 | 0.71 2,35
150 2.30 7.61 335 |
160 1.40 63 | 340 Q.51 1.69
170 0.84 2.78 345 -
180 0.61 2.02 350 osrl 0,34 1.12
190 0.48 1.59 355 '
e 0,43 1.42 360 | 0.35 11,16
210 0.42 1.39
220 . 0.41 1.36 _
*
Photo Research Pritchard Photometer Lw = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (speculax) incident on Photomete

mount




9¢€

3-D Angle = 22.5° RAW DATA SHEET Window #
- 0 Start Ly _45
¢ = 60 End L 45

Date - 3=26-69 WINDOW SCATTER MEASUREMENTS Mean f’d 45
E Cosy  23.51
(FEL) ¥ T 5 k (FE°T) ‘_’;‘T L -
9 . Remark§ o LW x 1(3. FoGost % 10 g 9 Remarks L, x 10 T Toal * 10
0(360) 230 1,45 6.17
3 240 1.30 5.53
10 0.68 2.89 250 1.80 7.66
15 260 10,50 44,66
20 0.78 3.32. 270 WE
30 Q.72 1.06 275
Lo 0,88 3.74 280 12.50 53,17
50 WR 1,70 7.23 285 4,90 20,84
60 WR 2,50 10,63 290 BP
70 WR 2.65 11.27 295
8o 3,50 14,89 300 BP
90 WE 305
100 6.00 25,52 310 BP
110 TB 6490 29.35 315 2.65 11.27
120 TBc, 9.40 39.98 520 1.40 5.95
130 T8 5,30 22,54 325
140 2,60 11.06 330 1.20 5,10
150 1,80 7,66 335
160 1.25 5,32 340 0,95 404
170 1.00 4,25 . 345
180 0.79 3.36 350 ozl 0,75 3,19
1%0 0.80 3.40 355
200 1,05 4,47 360 0.65 2.76
210 0,77 3.28
220 . 110 4,68 . . _
Photo Research Pritchard Photometer L = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 v aperture factor ’
Xenon Lamp Amperage 800 TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (specular) incident on Photomete

_mount
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3-D Angle = 22.5° RAW DATA SHEET Window # 244

v = 809 Start Ly 4§
= End L 45
Date  3-26-69 WINDOW SCATTER MEASUREMENTS Mean g
E0998¢ 8.16
(FeL) % T " ) (FT) 54 L e
9 Remarks x 107 e Remarks L 10~
Lw EoCO‘px:LO N w X Cog\L x 10
0(360) __230 1.90 23,28
5 240 1.80 22.06
10 0.56 6.86 250 3.30 40,44
15 260 16.50 202.21
20 0,59 7.23 270 265 250.0 3063,72
30 0.75 9,19 275-270 WE
ko 0,82 10,05 280 BP
20 _1.15 14,09 285
60 1.75 21,45 290 BP
70 WR 3,30 40,44 295 2,25 27.57
80 WR 5,20 63,73 300 1.85 22,67
90 WE 205
100 TB 6.00 73.53 310 1.55 19,00 o
110 TB 3.90 47.79 315
120 2.90 35,54 320 1.20 14,71
130 1.80 22,06 325
1ko 1.20 14,71 330 1.05 12,87
150 1.00 12,25 335
160 0.80 9,80 340 0.80 9,80
170 0,74 _ 9.07 345 |
180 0.66 8,09 350 L4 0,76 9.31
190 0.68 8.33 355
200 0.89 10,91 360 0.58 7.11
210 . 0.84 10.29
220 0.87 {  10.66 y S -
Photo Research Pritchard Photometer LW = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 aperture factor
Xenon Lamp Amperage 80o TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (specular) incident on Photomet:

mount
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Photo DResearch Pritchard Photometer

Photometer
Xencn Lemp
Photometer
Photometer

Averture Factor 0,10
Luserage 30
Field oi View 1
- Window Distence 20"

' _5_55_ i _ _EP ; e
PSR N SUR, -
! i SR N .

= Footlamberts corrected for photometex

aperture factor

Transmitted Beam incident on Photometer mount
Window Edge

Bezm blocked by photometer mount

Window reflex (speculsxr) incident on Photometex
mount
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Window 7°
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ra Factor C,LiC

Footlizmberts correcred for photometer

speoture facior

rensmitted Beam incident on Pihofometer mount
adow Edge

Beam blocked by phocometer mount

Window reflex (specular) incident on Photometar
mount
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L = Footlamberts corrected for photomcier ‘
aperture factor
Transnitted Beam incident on Photometer mount
W2 = Window Edge
onzter - Window Distance 20" BP = Beam blocked by photometer moun:

WR = Window reflex (specular) incident on Photometer
mount
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= Tootlamberts corrected for photometer
aperture factor

TB = Transmitted Beam incident on Photomater mount

W& = Window Edge

BP = Beam blocked by photometer mcunt

W

¥R = Window reflex (specular) incident on Photometer

mount
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Photo Researczh Pritchard Phrotometer L, = Footlamberts corrected for photcmater
Photomater LAperture Factor 0,10 aperture factor
Xenon Lamp Lmperage 80O TB = Traznsmitied Beam incident on Photometer mount
Photometer Fizld of View 1 WZ = Window Edge :
Photometer - Window Distance 20" B? = Beam blocked by photometer mount

WR = Window reflex (specular) incident on Photometer
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RAW DATE SHEERT

WINDQOW SCATTER MTASUREMENTS

5

Remzrks :
" Zotiasd

x 1077

N PY- 1

) 2 : ) ;230 24.97 . .
e e e B0 o _..30,57
- 33 14.21 - I a8
S SRS S o | . ] o 5k.69.
e e T 3 14,64 270 WE . e
YL .. 3,8 16,36, 275 __BP_ |
; 4.2 . _18.08 .. 280 BP ! b .
21,10 285 i BP e
. 25.83 20 i BP | L
__WR 33.59 e bl s 1 37.03 _
TR o 1300 b 7.8 1 33,59
WE U S . - 25 G — - e
_TB 310 o 6.3 i 27,13
TB _ B R R S
e 7.8 33.59 320 0 53 22,82
e e 60 25,83 ... D%, e - S
b ba9 2100 330 45 | 19,37
e B3 L ABMSL_ U335
- 3.8 16.36 LR BB 16036
o 3.6 15,50 i EES e e
- 7 S 1 - S - >.s B S 3.5 i . 15.07

. 3.8 L
b2
C b9

T e d
naxa

Factor 0,10
€0
0

Paotometer

15,07 PS5 _ i e
1636 . ... .20 Y
i , ; i
L1808 i e
oou2ne o i .
Footlawberts corrected for photomater
zperture factor
= Trznemitted Beam incident on Photometer mount
Window Edge

i

BP = Eeeam blocked by nhotcmeter mount
WR = Window reflex (speculsr) inciden: on Phaotometer

mount



g 3-D Angle = 67.5° RAW DATA SHEET Window # _ 244
© = 0°

bate 3/20/69 WINDOW SCATTER MEASUREMENTS EZZ“LEd igg. .
- E CosV¥ 110,24
: HEe-L) '5.*. L -5 2] Remarks (ft-ﬁj—_?gtﬂ LW -5
° Remarks (W | Emer 1 - A I R
o(360) y 4 230 6.3 5.171
5 . 240 7.6 6.89
10 2.8 2.53 250 7.2 6.53
15 260 8.1 7.34
20 2.9 2.63 270
30 2.8 2.53 275
5o 2.1 2. 44 280 15.5 14. 06
50 2.7 2,44 285
60 2.4 2,17 290 6.7 6. 07
TO 2.5 2.26 295 :
80 2.8 2.53 300 3.3 1 2,99
90 305
100 9,07 : 310 3.0 2,72
110 3.8 3.44 315 -
120 3.3 2,99 320 3.2 2. 90
130 3.2 2.90 325
140 3.2 2. 90 330 3.0 2,72
150 3.9 3.53 335
160 3.6 3. 26 340 3.1 2,81
170 TB 4.6 4,17 345 2.8 2.53
180 TB 8.2 7.43 350 e
190 TB 7.6 6.89 355
200 TB 6.3 5,71 360
210 4.0 __3.62
220 ! L 4.1 3.71 _ ‘
Photo Research Pritchard Photometer ' *L = FTootlamberts corrected for photometer
Photometer Aperture Factor 0,10 v aperture factor®
Xenon Lamp Amperage 800 TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer ~ Window Distance 20" BP = Beam blocked by photometer mount

Window reflex (specular) incident on Photomete
mount



3-D Angle = 67.5° RAW DATA SHEET Window # _ 244
Start Lg _105

6vd

v = 10°
WINDOW SCATTER MEASUREMENTS - End E T
Date  3-20-69 Mean d 105.5
E _Cosy 108-05
R L 5 0 Remark e 3 M 5
2] Remarks x 10 I - i emarks I, 10 -
. L‘i- . EqCosV ™ ?O . i w * E Cost 10
0(360) 230 4.6 4,25
5 1 2.8 ! 2.59 2ko 5,2 - 4,81
10 2,8 2,59 250 6,3 5.83
15 260 | 7.2 6.66
20 3.5 3,23 270
30 3.1 2.86 275
40 2,8 2,59 x 280 4,0 12,95
20 2,8 2,59 285
60 2.6 2,40 290 _5.6 5.18
70 2.7 2.49 295 @ :
8o | | 2,77 300 3,0 2,71
9% | 305 | .
100 10.5 9,71 - 310 | 2.1 2.49
110 41 3.79 515 :
120 | 3.8 3.31 320 |__2.8 2.59
130 3.6 3,33 325
) 3.5 3.23 330 3,1 2.86
150 TR 335 .
160 TB 340 2.8 2.59
\
170 TB 345
180 TB 350 el
190 TR 355
200 4.6 4,25 360
210 4.3 3,97
220 : 3.2 2,96 .
< -
Photo Research Pritchard Photometer LW = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 aperture factor-
Xenon Lamp Amperage 80 TB = Transmitted Beam incident on Photometer mount
[¢)
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (specular) incident on Photometec

mount



3-D Angle = 67,5° RAW DATA SHEET Window % 244
¥ o= 200 Start Ly _ 105

End L 105
Date o WINDOW SCATTER MEASUREMENTS Mean gd —_—
_ _E Cos¥ 103,10
pren '3‘* Ly -5 ] Remarks (fe-L) -3 Ly -5
6 Remarks. | Ly, y 10 m x 10 . e Lw x 10 st * 10
0(360) 230 2,8 2,72
5 240 5.2 5,04
‘1o 2,9 2,81 250 6.9 6.69
15 260 1.0 10,67
20 2.9 2,81 270 - -
20 3,1 3.01 275
Lo 3,1 3,01 280 4,0 13,58
50 ' 3.9 3,78 285
60 3,6 3,49 290 5.2 5,04
70 3,2 3,10 295
80 4,2 4,07 300 2.5 2,42
% - 305
100 4,0 13,58 : 310 2.3 2.23 )
110 4,6 4,46 315
120 4.2 4,07 %20 2.5 2,42
130 4.5 4,36 325 2.6 2,52
140 TR 330
150 TB 335
160 TB 340
170 _TR 345
180 TB 350 T
190 2.91 355 2.8 2,72
200 2.72 360 2.9 2.81
210 P
200 ‘ 2.62 _
Photo Research Pritchard Photometer *L = Footlamberts coryected for photometer
Photometer Aperture Factor 0,10 v aperture factor”
Xenon Lamp Amperage 800 TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (specular) incident on Photomete

mount



16

3-D Ang]_e = 67.50

RAW DATA SHEET

Window ¥ _ 244

o Start L 105
v= 30 End T, © 105
Date__3-20-69 WINDOW SCATTER MEASUREMENTS Mean £ 105.3
R ECosy _95.01
[(FE-L) 5%, L 5 . Cemar! [(FE-1) _3* L 5
] Remarks ‘L. x 10 [— - emarks I 10 — -
. }Lw ' _EgGos¥ * 10. . R w * E,Cosl ¥ 10
0(360) i 230 | 4,1 4,31
5 | | 240 | 6.3 6.63
10 2.6 : 2,73 {250 | . 6.10
15 % | 260 7.99
20 3.1 : 3.26 270 | - -
20 3.2 ; 3,36 215 |
40 30 3,26 280 | 5.0 15.78
20 3.0 ! 3,15 285 |
60 30 L 3.6 290 | 5.1 5.36
(! 3,2 ! 3.36 295 |
go__| 5,2 5,47 300 2.4 2,52
0 - ; - 305 !
100__| 165 | 17.36 510 ! 2.1 2.21
110 5.4 5.68 315 |
120 | 4.6 4,84 320 2.1 2.21
130 | TB i 325
140 B i I 330
150 TR ! 335
160 TR | 340 2.2 2,31
170 T8 545
180 2.6 2.73 350 e,
190 2.3 2.42 335 2.3 2.42
200 2.2 2.31 360 2.5 2.63
210 2,3 2,42
220 . 2,6 2,73 .
¥
Photo Research Pritchard Photometer L, = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 aperture factor”
Xenon Lamp Amperage 80o TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (specular) incident on Photomete

mount




¢sd

3-D Angle = 67.5° RAW DATA SHEET Window # 244

3
4= 40° Start Ly _1.05 X 10

End L 1.05 x 103
Date 3-20-69 Mean gd 105.5

E Cosy 84,04

WINDOW SCATTER MEASUREMENTS

(FESLy 2% 1. (£e-1)

L
; SRS D 7= AU N e by 197 | gy 107
0(360) 230 3.1 3.68
5 240 4,1 4,87
10 2.4 2,85 250 5.2 6.18
15 260 8.0 9,51
20 2.6 3.09 270 -
20 2,17 3.21 275
40 3.0 3,56 280 8.0 21,41
50 4.1 4,87 285
60 3.8 4,52 290 5.4 6.42
0 4,9 N 5,83 295 :
80__ 5.2 6.18 500 2.4 2.85
B - 205 2,0 2,37
. 100 20.5 24,39 310 : )
110 4.8 5.71 315
120 4y2 4.99 320 -
130 4,5 _5.35 223
140 TR 330
150 TR 335 2.0 2,31
160 TB 340 2, 2.49
170 TB 345
180 TB 350 ol 2,2 2.61
1% 2.1 2.49 325
__20 2,0 2,37 360 2.2 2,61
210 2,2 2,61
220 , 2.2 2.61 L
Photo Research Pritchard Photometer ' *Lw = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 aperture factor’
Xenon Lamp Amperage 800 TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (specular) incident on Photomete

mount



3-D Angle = 67.5° RAW DATA SHEET Window # 244

£sa

v %° feay o baa 10,
I
Date 3-20-69 WIKDOW SGATTER MEASUREMENIS Mean fd 105.5 10
E Cosy 70.34
e st Ly -5 8 Remarks L) s v .5
6 Remarks L, x 10 Z m x 10 em Lw x 10 Fost * 10
0(360) 230 3.3 4,67
5 | 2ko 4.3 6.09
10 2.4 | 3.40 250 6.6 9.35
15 260 8.0 25.52
20 2.6 3,68 270 -
30 2.8 3.97 275
Lo _ 3,0 4,25 280 2,0 59,55
50 3.1 4,39 285 _
60 2.9 4,11 290 7.0 9,92
70 3.7 5.24 295 2.5 3354
80 6.1 8.65 300 S S, e
90 - 305

100 1,05 148,89 310 )

110 5.0 7.09 315

120 4,5 6.38 320

130 TB 325 2.0 2.83

140 TR 330 _ '

150 B 335 1.8 2,55

160 TR 340 119 2.69

170 2.4 3.40 345

180 2.2 3.11 350 42,0 2.83

190 2.2 3.11 355

200 2.3 3.26 360 2.2 3.11

210 2.0 2.83 '

220 , 2.0 2.83 - . -
Photo Research Pritchard Photometer LW = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 aperture factor-

Xenon Lamp Amperage 80O TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge

Photometer - Window Distance 20" BP = Beam blocked by photometer mount
Window reflex (specular) incident on Photomete

mount

It n



vea

3-D Angle = 67.5° RAW DATA SHEET Window # 244 3
o e
Date 3-20-69 WINDOW SCATTER MEASUREMENTS Mean gd _T(l)-S..-S
e BoCOSY 54.85
preL =3 "l LW -5 0 Remarks '(ft-L_) - ﬁ LW -5
6 Remarks LW x. 10 ] m x-_]_o ) e Lw x 10 E Cost x 10
0(360)_| e e B0 6.6 12.03
5 . 240 7.0 12.76
10 4.1 7.47 250 15.5 28,25
12 _ 200 8.8 160.43 _
.20 ! 3.9 7,11 270 -
0 4.0 7.29 275
ko 4,2 7.65 280 4.3 780.95
20 4.4 8.02 285 1.9 346.39 B
60 4.6 8.38 290 ”
7 5.7 10.39 295
__.go. 5.0 45,57 300 T
e S R - 205
__1oo ~ TB 310 B )
m__l-io 1B 515 3.1 5..65 —_
120 TB 320 3.3 6.01
V0 T8 325
140 TB 320 3.9 7.11 .
150 | 5.1 10,39 2 |\
160 5.9 10,75 340 4.0 7.29
170 5.8 10,57 345
180 6.1 11,12 350 4.2 1.65
_A%0 6.1 11,12 355 '
200 | 5.8 10.57 560 4.2 S Y- S
e 5.9 10,75 )
Photo Research Pritchard Photometer *Lw = Footlamberts corrected for photomeﬁer
Photometer Aperture Factor - 0.10 aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount
WR = Window reflex (specular) incident on Photometer

mount




6ca

3-D Angle = 67.5° RAW DATA SHEET Window # _244
b= 70° ;t:rz Ly _L.05 X 103
pate  3-20- WINDOW SCATTER MEASUREMENTS e fd —}6%_55" 10
‘ LR — (fE:LTE QO;}’/__L._S_LS_z_..___-
] ; Remarks LV # }9??-.; = Co:¢ x 107? o 9- Remarks L, x1 -3 % E:Eggﬁ x 1077
0(360) | | | o 1B30_ 7.6l 2025
5 | . | 240 L 9.4 | 2505 _
0] 0l | 1w 50 W5 63,29 .
15 260 1.3 | 346,48
.20 ¢ 4.7 12.52 | 270 . ;
303 L 5.0 13.32 275 E| ~
o | 5.0 13.32 280 | st 151948
N WR | 285 | | .
60| R | 200 i 1
10 WR 295 = i
L8 L WR E 200 o ug | .46
o -] 305 R R
100 B 3 1 310 i 5. S
_ 1 TB . 315 | 5.2 | 13.85
120 TB | 320 | 5.2 13.85
10 TB 325 |
_ ko 7.3 19.45 I 330 5.1 5 13.59
150 7.4 19.72 | 3% l L
160 [ 7.0 18.65 | 3ko 4.8 12.79
170 I 6.9 18.39 | 345 —
180 7.9 21.05 220 4.8 12.79 .
190 - 7.6 20.25 292
200 7.3 19.45 360 4.8 | _ 12799
2w | L 7.0 18.65 o
220 | ) | 7.0 18.65 e o

Photo Research Pritchard Photometer
Photometer Aperture Factor 0.10

Xenon Lamp Amperage

80

o
Photometer Field of View 1
Photometer - Window Distance 20"

Footlamberts corrected for photometer

aperture factor

Transmitted Beam incident on Photometer mount

Window Edge

Beam blocked by photometer mount
Window reflex (specular) incident on Photometer

mount




9¢d

3-D Angle = 67.5° RAW DATA SHEET Window # 344

‘- et a0 10y
bate 32069 WINDOW SCATTER MEASUREMENTS oan gd IR
o EJCOSY . 19.04
- i e '3'* LW -5 ] Remarks (it—f)l - * IE’ =5
6 { Remarks | LV x 19-..‘ T ooet ¥ 10 “ O v F 0 E Gost x 10
0("5:6_5)___' P e be30 7.2 37.81 .
ot . ' 240 8.2 43.06
10 ! 4.8 25.21 B0 2.0 115.54
15 | 260 1.3 682.77 _
20 : 5.0 26.26 276265 1.7 892.85
B0 5.k 28,36 215
ko | 5.8 30.46 280
501 6.4 33.61 | 285
60 | 6.6 | 34,66 |__£90295 6.2 | 32.56
__ 70| : R 295
.80 _] WR 1 300 5.8l 30.46
90_ I T8 ' | 305 !
100} TB 310 5.8 | 30.16,
110§ B 315 ! B
120 | TB | 320 5.6 ’ 29.41
Lo 7. 38.86 i 325
ko | 6 .66 330 5.4 | 28.36 )
150 | 6.1 32,03 335 V .
160 | 6.1 32.03 340 5.1 | 26.78
170_| 6.2 32.56 345 i B
180 | 5.8 30.46 350 4.9 |__.25.73
19 | L 6.0 31.51 L35
200 | D 6. | 3361 | 360 4.8 9501
210 i S | 7.3 38.34 ' | i
20 7.3 38.% N T
Photo Research Pritchard Photometer ) *L = Footlamberts corrected for photometer

Photometer Aperture Factor 0.10 aperture factor

Xenon Lamp Amperage 80O TB = Transmitted Beam incident on Photometer mount
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" BP = Beam blocked by photometer mount

WR = Window reflex (specular) incident on Photometer

mount

P



L8d

Al

%-D Angle = 0° Window # _ 208
v oo RAW DATA SHEET Start Ly _ 185
. End Ld 185
Date_ 4-20-69 WINDOW SCATTER MEASUREMENTS ;‘jzggs?:« 19'315?31
|Photometer| Full Meter [ft-L ) Mt L Paotometer| Full Mator I(FC-L) ~LEe-Ly L DS
e Triltex Scale | Reading |I K]U L, xLO R, C T Gos¥ x1077 0 Filter Scale | Reading walo_ belo- EyboZY %10
. ___fagtor Setring o ) Tactor Setiing —
0{360)__BP 230 1 0.1 0.25 _1°2.5 1.2 1,23
2 _20 1 ‘0.1 0.22 2.2 1.0 | _1.08
10 BP o 250 1 0.1 0.18 1.8 0.9 0.88
15 250 1 0.1 0.22 2.2 0.8 1.09
201 0.1 0.78 7.8 1.9 3.93 210 | WE - - 0.8
S | 0,1 0.36 3.6 2.6 1.72 e —_
_ko b1 0.1 0.24 2.4 1.6 1.15 280 1 0.1 0.16 11.60 0.9 0.78
59 1 0.1 0.19 1.9 1.2 10,92 28 _
VI I | 0.1 0.16_ 1.6 1.0 0.77 290 1 0.1 0,16 1,60 1.0 0.77
0 1 0.1 0.16 1.6 0.8 0.78 295
80 1 0.1 0.17 1.7 0.8 0.83 300 1 0.1 0.16 1.60 1.1 0.77
=.59G WE - - 0.8 365 ’
100 1 0.1 0.19 1.9 0.7 0,94 210 1 0.1 0.18 1.80 - | 0.9 0.88
10 | 1 0.1 0.20 2.0 0.8 0.99 315
320 1 0.1 022 | 2,2 0.3 1.09 520 _ 1 0.1 0,21 2,10 1.5 1.00
150 1 0.1 0.26- 1 2.6 | 1.1 1.28 325
0 1 0.1 0.33 3.3 1.5 1.62 330_ 1 0.1 0,29 2,90 2.3 1.38
150 1 0.1 0.53_| 5.3 2.1 2.63 335
160 1 1.0 0.14 14.0 10.2 6,71 340 0,1 0,51 5.10 h.2 2.49
170 T8 3L5 0.1 0,84 8.40 8.k 3.91
130 TB 350 RP ’
190 TB 255 .
200 1 1.0 0,16 16.0 11.h 2.68 360 BP_ l
210 1 0.1 0.58 5.8 2.6 2.86 !
220 | 1 0.1 0.37 3.7 1 1:6 | 1.m L ‘
Photo Research Pritchard Photometer *L = Footlamberts corrected for photoueter

Photometer
Xenon Lamp
Photometer

Aperture Factor 0,10
Amperage

Field of View
Photometer - Window Distance 20"

8?0

W

T8
WE
WR
BR
B2

aperture factor
Trensmitted Beam
Window Edge
Window Reflex (sne_ular)
Rlackbody Reflex {due to WR)
Beam blocked by photometer



. 3-D Aagle = o° Window # 208
4 ¥ - 100 RAW TATA SHEET Start Lg __185
o End Ly 190
Date  4a-29- . P o Mean L
. 4=29=69 WINDOW SCATTER MEASUREMENTS B, g '%
!Photometer Full Meter rft-fl *fft-L)_h L Lb -5 Photometer| TFull Meter fEffy:wfEE:T:CEJIQFM“W_MMM:
Filter Scale | Reading (L _x10 Kbelo v x10 0 Filter Scale { Reading | L x10 belo [E Cos¥ %10
.. __{__Tactor Setting i Cos . Factor Setting| v o]
0(360)__ BP 230 1 0.1 0.18 |- 1,80 1.0 0.88
5 4 | _ B = 1 0,1 0.16 1.60 | 0-9 ' 0.78
10 !wR 100,000 1,0 0.51 5,100,000 1.9 | 26431717.96 | 250 1 0.1 0.15 1.50 0.8 ' 0,73
A5 26 1 0.1 0.15 1.50 0.8 ' _0.73
_20{ wR1l_ | 10, 0.23 {230.0 2.6 | 11.90 270 WE - - 0.9 |
300 _wr1 0.1 0.67 6.7 1.7 3.38 275 I
ko 0.1 0.3 | _3.4 1.2 1 1.69 280 | 1 0.1 04 | 140 | 11 | o
50 1 0.1 0.25 2,5 1.0 1,24 285
__60 1 0,1 _ 0,20 2,0 0.8 0,99 290_ | 1 0.1 0.14 1.40 1.1 1 0.66
LT 1 00 0,18 1.8 0.75 | 0,89 295 '
8o i 1 io0.1 0,20 2.0 0.7 1,00 300 1 0.1 0.14 1.40 0.9 0.67
90 1 wE - - 0.8 302
100 1 Q.1 0.26 2,6 | 0.8 1.30 310§ 1 0.1 0.16 1.60 | 1.5 0.75
110 1 0.1 0.27 2.7 0.95 1.35 315 . -
120 1 0.1 0.31 3.1 1.1 1.54 520 1 0.1 0.19 1.90 2.3 0.86
o |2 | 0,1 0.40 | 4.0 1.k 2.00 L 305 :
o |1 0,1 0.63 |_ 6.3 2.2 | 3.15 |70 |1 0.1 0.24 | 2.40 | L.p 1.02
130 L g 1.0 0.15 | 15,0 10,2 | 7.24 535_| | 0.1 0.33 3.30 | 8.5 1.26
150 ) 7p ; [ e 3k0 BP |
70 | m ] | . 345
10 | 7p | 350 up
190 i BR1 10,0 0413 1130.0 1.2 | 66.79 355
200 BR 1 0.1 0.80 | 8.0 3.1 | 3.0 360 BP
210 1 0.1 _i_ 0,33 1 3,30 1.8 1.61
220 1 [ 0.1 | 0,22 2,20 } 1.4 1,06 . -
Photo Research Pritchard Photometer *1, = Footlamberts correctéﬁ for phéfsﬁeter

hotometer Aperture Factor 0,10
Xenon Laap Amperage 80O
Photometer Field of View 1

Photometer

- Window Distance 20"

w

3

WR
BR
B2

aperiure factor
Transmitted Beam
Window Edge
Window Reflex (specular)
Blackbody Reflex (due to WR)
Beam blocked by photometer



660

%-D Angle = 0°

RAW DATA SHEET

Window # 208
Start Ly __190

¥ = 200
" End Ld 190
Date_ 4-29-69 WINDOW SCATTER MEASUREMENTS Hean —L30_
] EOCos 186357
IPhotometer| Full Meter (ft-L) "‘kf}‘;ﬂ)_h_ L- 5 Photometer| Tull | HMeter [ft-L) _""{i'rf"L)_h 1 ~L .
9 Filter " Scale | Reading walo belo T Cos? x10 2] Filter Scale | Reading walo be]O -E%?; x10 -
. 1_Factor Setting Sov0s |__Factor Setting | 0 08
23605 1 0.1 0.54 5.4 1.9 2.79 230 1 0.1 0,14 |- 1,40 0.9 0,70
5 _ 240 1 0.1 0.14 1,40 | 0.8 0.70
10 WR 10 0.1 0.56_| 56.0 2.6 29,87 250 1 0.1 0.13 1.30 0.8 0.65
15 . 260 1 0.1 0,14 1.40 1.0 0,69
20| "§00,000 1.0\ 0.62 |6,200,000 1.7 3,323,149.39 | 270 WE - - 1,1
301  wr10 1.0 0.29 ]290.0 1.2 155.37 275
o 1 0.1 0.72 7.2 1.0 3.80 280 1 0.1 0.14 1.40 1.2 0.68
56 1 1 0.1 0.39 | 3.9 0.8 2.04 285
6o i1 0.1 0.28 2.8 0.75 1.46 290 1 0.1 0.14 1.40 | 0.9 0.70
I B | 0.1 0.25 | 2.5 0.7 1.30 295
eI N | 0,1 0,27 2.7 0.7 1.40 300 1 0.1 0.14 1.40 | 1.5 0.66
o0 | ug - - 0.8 305 '
100§ 1 0.1 0.38 3,8 | 1.0 1,98 310 1 0.1 0.16 1.60 2.1 0.72
110 1 0.1 0.43 4,3 | 1.2 2,24 515 :
120 1 0,1 0.52 5,2 1.5 2,70 520 0.1 0,20 2,0 b1 0.85
120 1 0.1 0.84 | 8.4 2.2 4,38 325 0,1 0.24 2.4 | 8.4 0.83
1o i1 1.0 0.20 1 20,00 | 10.2 10,17 3730 BP !
150 TB % 335 !
160 T8 L k0 RP !
170 TB : 345 i
180 ;1 1.0 0.14 1 14,0 | 11.2 6..90 520 i mp ‘ |
190 5 BR 1 0.1 0.66 l 6.6 3.2 1,136 355 ! I
200 : BR1 10 0,12 | 12,0 1.8 6.33 360 1 0.1 0.54 5.4 1.9
1 [ E
210 | _BR1 0,1 0.82 8.2 . 14,31
1 7
220 | 1 0.1 | 0.17 1.7 | 1.0 0.85 i s
Photo Research Pritchard Photometer jeL = Footlamberts corrected for photometer
Photomater Aperture Factor 0,10 v aperture factor
Xenon Lomp Amperage 800 TB = Transmitted Beam
Photometer Field of View 1 JE = Window Ldge
Photometer - Window Distance 20" WR = Window Reflex (specular)
' BR = Blackbody Reflex {(due to WR)
BP = Beam blocked by photometer



@) 3-D Angle = o° Window # 208

& y._30° RAW DATA SHEET IS:tZrE g 1; 8§17
s qd 8Ll

Date 4-29-69 Mean Ly 187

WINDOW SCATTER MEASUREMENTS

EOCOSY 169,22

Paotometer| Full Meter rft-Ll ;3ft-L)_u LI, o Photometer] Full Meter | ft-L) 2 fE:I):L?T;;E% B
0 Tiliterx Scale | Reading {L_x10 belO :i———T x10 2] 9 Filter Scale { Reading | L x10 belO - - x10
— Qaders W CosY - . W E CosY
e A GCEOT: Setting —.._j__Facktor | Setting Q
0(350) 1 0.1 0.28 | 2,54 | 2.6 1.34 220 1 0.1 011 | 1.10 0.8 | 0,60
_3 _ 240 | 1 io0. 0,10 1.00 |08 | o,54
__i0 1 10,1 0.50 5.0 1.6 2.86 250 1 0.1 0.10 1.00 1.0 0.53
_15 —_— 260 1 0.1 0.12 1,20 1.1 0,64
20} WR 10 0.1 0.69 | 69.0 1.2 |40.70 ;270 1.2
...30_14%000,000 |_ 0.1 0.56__ 15,600,000 1.0 13,309,301,44 | 275 WE
40 ) wr 10 1,0 0,20 200 0.8 118,14 280 1 0,1 0,12 1,20 1.0 065
50 1 0.1 0.84 8.4 Q.73 4,91 285
9 ] 0.1 0.48 4,8 0.6 2.80 290 1 0.1 0.16 1.60 1.5 0.85
7011 0.1 0,40 | 4,0 | 0.7 2,32 295 o
30 1 0.1 0.43 4.3 0.8 2.49 | 300 1 0.1 0.14 1.0 | 2.h | 0,68
: T
S0\ uE L= - 1.0 | | 305 1
H - ey " {
ool 1 } 0.1 0.65 | 6.5 1.1, 3.77 { 310 1 0.1 0.17 1.70 } L.,0 0.76
10 } | 0.1 074 | 74 | 1.5 | 4,28 {315 | 0.1 0.26 | 2.60 ' 8.2 | 1.0
120_| 1.0 ! oa1 b o1n0 | 20 1 6,37 1220 | g
130 1.0 E 0.28 - ! 28,0 | 10.2 L 15,04 i 385
%) TB. i f !_3_;.O.ﬁ.1 BP
350 5 TB ! ' ! 335
16 | ] A 7
160 T i : 540 BP | ; (
70 4 3 1.0 0,4 | 14,0 | 11.2 7.61 345 : !
180 | 1 [ 0.1 | 0.5 | 5.4 2.1 3.00 350 | 1 0.1 0.23 230 | 1.8 1.25
~ H i ¥ !
190 1 | 01 027 | 220 | 1.9 1.48 355 ! B !
206 BR1 | 0.1 | 0,32 3.2 ' 4= 1.80 360 | 1 0.1 0.28 2.54 2.6 1.34
' 3 ) \ T
210 BR_1 10.0 _'_0.12_120.0 . 1.0 ! In.8%
7 . : -
20 | R | 0 - 0wz i 42 | 0.8 | 243 : ‘
Photo Research Pritchard Photometer ¥, = Footlamberts corrected for photometer
Photomater Aperture Factor 0.10 A aperture factor
Xeron Lamp Amperage -80o TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20'' WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP? = Beam blocked by photometer



19d

2-D Angle = O° Window # 208

¥ < hoe RAW DATA SHEET Start Ly 167
o . E)ﬂ.d Ld 187 ]
UAte _4=20-60 WINDOW SCATTER MEASUREMENTS HMean @d 87
. EoCos 149.68
Photometer! Fall | Meter I\hft-f)_ fft-L)_h L L _ iPhotometer|{ Full | Meter (ft-L) "\ft"I-f_h_’ -l B
) Filter | Seale ] Reading | L, x10 | I x10 ooy x10 51 o i Filter Scale | Reading | qulO'B L, x10 —E—‘-’E—g x10™
s el Tactor | Setting! ; o] .___.i{__TFactoxr l Setting P 008
0{350) 1 { 0,1 ' 0.7 | 1.6 1.2 1 0,92 2% 1 BR1 | 0,1 | 0,66 - 6,6 | 0.3 ! 4,35
= 1 l ~ b . . h
3 } ! L 20} 1 | 0.03 | 0,89 | 0.89 | 1.0 0,52
10 1 [ 0,1 | 0.24 1.2 1.0 | 1.52 250 1 1 i 0,03 0.88 | 0.88 | 1.0 0.52
15 | | | 250 | 1 ! 1,00 1 10 i 0.0
~15 | z — 200 L 0.03 | 1.00 e
_BO 1 o0 i 0,49 : 0.85 1 3.20 | 270 WE - - 9 i
30l wpie L0} 0.71 0.8 0.8 i 47.38 i 275 ' i i
110.-_3 .000,000 { 0.1 i 0,57 ! 0.8 0.7 {3,808,123.% i 200 1 0.1 0,14 | 1,40 | 1.5 [ 0.83
229 3 WR 100 ; 0,1 0,38 . 0.6 0.7 253.83 | 285 | :
G0 i1 I 1.0 0.12 ' 5.7 0.8 7.97 290 1 0.1 0.13 1.30 | 2.5 ¢ 0.70
i ‘ .
_..,70__._3 1 0.1 0,79 | 0.8 0.9 5,22 | 265 | | !
B |__0.1 0,81 | 1.0 1.3 5.34 300 1 9 0.1 16 | 1.60 5 b1 P o099
o L= - 1,0 1.6 305 1 0.1 0,26 2,60 | 8.0 { 1,20
1,0 |__0.14 1.5 2.2 9,25 i 310 | gp | | ‘
1.0 0,19 | 5.0 9.k 12.54 315 3 |
! - I
1.0 0,46 10.2 30,05 320 | g |
\ | 325 ! | :
? 330_ BP |
| ' 1.2 . 1320 ' i '
1.0 0.18 , 1.2 | 34 | 11.27 i 3ho 1 9 0.1 1 0.18 .80 | 1.8 1.08
0.1 3 0.5 : 3.1 1 1.8 | 3 13 D 3ls I
i ' ' (y
0.1 ;0,29 ! 1.5 1.5 | 1,8 |_250 1 0.1 Q.16 | 1.60 | 2.5 0.89.
0,1 0.18 1.6 1.0 1.09 255 :
0.1 014 | 1.0 0.8 0,86. 360 1 o1 t0az 1.5 | 1.6 0.92
210 BR 1 0.1 0,30 0.8 0.8 1.93 - | i -
220 BR1__|10,0 | 0.12 0.8 . 0.3 80,11 ! i :
Photo Research Pritchard Photometer ™, = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 ’ v eperture factor
Xenon Lamp Amperage 80o TB = Trensmnitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (specular)
2R = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



¢vd

e}

3-D Angle = 0O Window # 208
¢ - 50° RAW DATA SHEET Start Lg 190
End Ly 190
Date 4-29-69 WINDOW SCATTER MEASUREMENTS Mean Lg 190
ECos: 127.62
Wotometer! Tull Meter (ft—L)_B'" ft-L)__LL I'.W—Lb -5 Photometer] Tull Meter [ft-L _gxft'—L'):#"f;:fb
0 Tilter Scale | Reading (L _x10 Lx10 " =meey x10 2 Filter Scale | Reading{ L x10 ~|L x10 "= = %10
. s \ L CosY . W Cos¥
. Tactor i Sciting o . TFactor Setting
0360 1 0,1 0,14 1.40 | 1.2 1.00 _230_ BR 1 10 0,17 | 17.0 1.1 13,23
5 oh0 BR 1 0.1 0.64 6.4 1.2 4,92
____l_ 1 0.1 0.17 1.70 1.0 1,25 __259 1 0.1 0.16 1.6 1.4 1.14
15 260__ 1 0.1 0,25 2.5 1.1 1.87
2| 1 0.1 0.26 2.6 0.85 1.97 270 WE - - 2.7
_30_ 1 0.1 0.57 | 5.7 0.8 4,40 275
kG L WR 10 0.1 0.94 | 94,0 0.7 73,60 280 1 0.1 0.29 2.90 | k4.0 1.95
_ 50 1" 000,000] 0.1 0.79_§900000. | 0.7 _ 5,190,252.25 | 285
63 WR.100 | 0.1 0.58 _{580.0 0.8 454,41 290 1 0.1 0,26 1 2,40 b.7 1,51
o WR 10 | 0.1 0.36 36,0 0.9 28.13 295 1 0.1 0.23 2.30 8.5 1,13
8 1 1.0 0.24 | 24,0 1.3 18.70 300 BP
_90 WE - - 1.6 %05
100 11 1.0 0.39 . 39,0 2.2 | 30.38 310 BP
110 1.0- 0.80 _g0.9.__i 0.% | 61.% 315
120 | __TB 'l 520 | mP
130 TB 325
_tho TB :' _ 350 |1 0.1 0.16 1.60 1.8 1.11
T 1.0 0.26 | 26,0 [ 11,2 | 19,49 227
160 1 Q.1 0.66 66 31 4,92 340 1 0.1 0,13 1.30 2.6 0.81
Ao | 3 0.1 0.33 | 3.3 | 1.8 2.44 35
R I 0.1 0.21 | 2,1 1.5 1,52 520 1 0.1 0,12 | 1,20 | 1.6 0.81
90 {1 g.1 0,14 1.4 1.0 1,01 355
200 | 1 0.1 012 | 1.2 0.8 0.87 360 1 0.1 0.4 140 1.2 1.00
210 1 0,1 0.1 | 1.1 0.8 0,79
220 BR 1 0.1 | 0,35 3.5 ) g8 | 2.67 ' e
Photo Reseairch Pritchard Photometer *L = Footlamberts corrected for photometer
Photometer Aperture Factor 0.10 v aperture factor
Xenon Lamp Amperzge 800 TB = Transwmitted Beam
hotometer Field of View 1 WE = Window Edge }
Photometer - Window Distance 20" WR = Window Reflex (specular)
' BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



£9d

3-D Angle = 0°

Window # _208

Y =60° RAW DATA SHEET Start Lg _190
End Ly 190
Date__4229-69 WINDOW SCATTER MEASUREMENTS Yean Ly _190
E,Cost 99,27
IPhotometerj Pull | Meter (ft-L) J}ft-L)' L-L _ ‘Photometer| Full Meter (fe-L) AFE-L] 1L T .
2 e i <, -3 -4 )Ny -5 . ! - -3 -4ty 4
6 | rilter Scale | Reading IL %10 L %10 ; x10 9 Filter Scale | Reading| L x10 77 L x10 '|= %10
- , S W E_CosY : s W { CosY
.- -+ Factor Setting o ..—j__Factor Setting !
(350) 3 0.1 0.13 1.30 | 1.0 1 _ 1,20 220 j_ BR1 0,1 0,28 2.80 i 1.5 | 2.66
- | 3 N G -
5 { | 240 ! BR1 | 10,0 0.28 |280.0 : .8 | 281.87
! i T T U ‘
_W0i__ 0.1 | 0.6 1.60 | _0.95 | 1,51 250 BR1_: 0.1 0,81 8.1 2.0 | 7.9
15 | - i Uogo | 1 E 0.1 0.64 | 640 | 3.8 | 6.06
20l 1l on i o 2.1 1 0.8 2.03 270 WE i ‘= - 9.2 f
301 0.1 | 0,35 | 3.5 | 0.8 3.44 275_} | !. |
RN 0.1 | 0.85 4 85 | 0.8 | 8us 280.f 1 0. 068 | 6.8 . 8.2 | 6.2
| ! . —
5 | __WR 10 1.0 | 0,19 }190.0 | 0.9 191.30 e85 1 : 0.1 0.68 6.0 { 10.6 4,97
K !
_._6O_~q, 000,000 1.0 0,17 (17,000,000'2.0 _7.125,012,39 | 290 BE | j :
- N i
70 __mr20 |30, 0,16 | 1600 | 3.9 161,176,19 | 295 | = . .
8ot a1 1 0.96 | 96,0 | 8.2 95,87 300 BP :
90 WE: - - 9.8 305 |
Jo 1 10 0,16 |160.0 | 12.8 159.88 310 BP |
119 TB 3 315
129 TB ! 1 320 1 0.1 0.19 1.9 1.8 1.73
330 TR ' 325 .
140 1 1.0 0,27 | 27.0 ' 11.1 26,08 330 1 0.1 0.14 1.4 2.6 1,14
i%50 1 9,1 074 1.4 3.2 7.13 335
160 1 0.1 0.36 3.60 1.8 3,44 340 1 0.1 0.13 1.3 1.7 1.13
170 1 0.1 0,22 2.2J| 1.6 2,05 345
180 1 0.1 0.16 1.6 1.1 1,50 330 1 0.1 9.12 1.2 1.2 1,08
290 1 0.1 0.4 1.4 0.9 1.31 355 e
200 1 0.1 0.12 1.2 0.9 1,11 360 1 0.1 0,13 1.30 1.0 1,20
210 1 0.1 0.12 1,2 0.9 1,12 - e
220 1 0.1 0.13 1,3 ¢ 1.1 1,19 _ .
Photo Research Pritchard Photometer *L = TFootlamberts corrected for photometer
Photometer Aperture Factor 0.10 W aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam
hotomater Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (;pecular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer




79
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7=D Lnzle = O Window # 208
o FAW DATA SHERT Start Lg _190
L 700 Ind Ld _L92
Date_ 4=29-69 WINDGY SCATTER NEASUREMENTS Mean Ly
E,Cost g8 26
, Pth?gctcr‘ Tull Moter ftiLXB*ift“L)_hzlbflb 5 Photomoter Fell Moter Vft_L)_g”EE?Lj;h oL, s
rilter Scale | Reading L _x10 L x10 " =z %10 0 Filter Scale | Reading | L x10 7L, x10 {=——w x10
R o S i b & _Cos¥ . W b E CosY
_.. ..l Tacror Sctiing o . Factex Setting o o e
(360 1 0.1 0.12 1.2 -9 1.61 230_ 1 0,1 0.16 1.6 1.8 | 5.08
2 ! _ 240 | __BR1 0.1, 0.28 2.8 2.9 3.80
_10 1 0.1 0,13 1.3 | _¢.8 1.78 !_25_0! BR1 10.0 0.51 | 510.0 4.0 746,55
15 : 250 BR1 ~1.0 | 042 12,0 ., 10.0 16.11
20_ 1 { 0.1 0.18 1,8 0.6 2.51 _270_ HE - - [ 24.0
%9 1 I _ 0.1 0,25 2.5_| 0.8 3,54 ar5_| 1 1.0 0.48 | 48,0 | 155 68.04
40, 1.0 % 0,52 5.2 1. 0.% 1,47 230 | mp _
30 1 1.0 0.17°0 _17.0 | 1.3 | 24.71 e85 | -
GOl WR101 1,0 0,12 | 120.0 | 5.0° | 175.06 290 | mp
/011,000,000 | 1.0 0.38 38000000 } 14,5 _ |55,669,496.85 295 ! R
LSO WR. 10 | 1.0 0.78 | 780,0 [L2.0 1,136,53 | 300 | BP
90 WE - - L, . 505
100 _ TB 310 1 0.1 0.21 2,10 5.0 2,75
1O\ TR 315 ;
120 | B : 320 | 1 0.1 0.16 1.60 5.9 1.91
150 10 0.1 0.56 56,0 | 10.9 80.44 525
1:0 10 0,1 0,13 ! 13,0 | 3.1 18.59 330 1 0.1 0.12 1.20 1.7 1,50
120 10 {__0.03 0,5 5.0 1.8 7.06 333
160 1 0.1 0.23 2.3 |_1.6 3.13 340 1 0.1 0.11 1.1 .2 | 1.43
70 1 0,1 i\ 0,16 1,6 1 1.1 2.18 35
180 | 1§ 0. 0.13 1.3 1 0.9 1.77 350 1. 0.1 0.10 1.0 1.0 | 1.31
190 1 0.1 0.12 1,2 . 0.8 1.64 355 : : o
200 1 ] 0 0.10 | 1.0 | 0.9 1.33 560 1 0.1 | o0.12 | 1.2 0.9 | 1.61
" | X v
210 1 0.1 0. 1.1 1.1 1.45 ! L -
220 1 01 |_ o030 1,31 1.3 1,71 , o
Photo Research Pritchard Photometer *L = Footlanberts corrected for photomater
Photometer Apaerture Factor 0.10 v aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam
Photomecer Field of View 1 WE = Window Edge 3
Photometer - Window Distance 20" WR = Window Reflex (specular)

Blackbody Reflex (due to WR)
Beam blocked by photometer

BR
B?

[ R (O



g9a

Window # _.208
RAW DATA SHEET Start Ld -192
End Lg 192

Date_ 4-29-6 WTKDOW SCATTER MEASUREMENTS Mean i 192
E,Cos?  34.83
Photometer| Full Meter (£t-L) . ™ fﬁf:L)'_l,riI;w—Lb -5 4 Photometer| Full Meter—l(;{.’t—L)_.1";"\'-":':'1')_l,r1I..__I-'Lb B
0 Tilter Scale | Reading L x10 2 {1 x107 2o %1077 { 6 Filter Scale | Reading | I x1077, L x10 " =2 5107
o . I W b |2 CosY ' X U Ty ! .E _CosY¥
i Factor | Setiting | ; o . Factox Setting i ! iZo
1 0,03 .. .0.89 ___,89 0.8 | 2,32 _230_ 1 0.03 1,42 |- 1,42 ! 1.5 i 3,64
| | { i i 2 | 1 0,03 2,20 2.20 | 2.9 . 5,48
1 0.03 | 0,90 _ .90 0.8 i 2.35 250 1 0.1 | 0.42 4,20 | 17.0 7.17
! : ; _260 BR1 10 |__0.82  :820.0 19.5 |2,348.69
1 0,03 1.14 ' 1.04 0.8 | 3.04 270 WE i {
1 0,03 1.76 ' 1,76 0.9 | 4,78 275 |
1 . 0.1 0.31 ! 3.1 1.00!  8.61 280 BP
1 L 0.1 ' 0,79 1 7.9 1.60 ) 22,22 [ 285
1 1,01 0,32 ; 32,0 6.10 ' 90,12 290 BP , i
ST (10,0 ! 0.20 200.0 26.00 | 566,75 295 | !
- : | : = i : W anet! e
_ 891,000,000 | 1.0 | 0.81 51000000! 139.00 232, 558,099=65 300 |__ 1 0.1 0.39 3 90 2.6} 40 45
90§ we | @ | ! 305 | ;
00 T8 | i _l ! i 510 1 1 0.1 0.16 | 1.6 3.2 i 3.67
110 TB 1 | x 315 ! -
120 1 1.0 0.5 | 52,0 8.5_| 146.85 320 11 0.1 012 1.2 1.9 i_ .89
150 1 1.0 0.12 | 12.0 3.2 33,53 525 | : j o
10 1 0.1 | 039 | 3. 1.9 | 10.65 | 350 11 0.1 | 0.09 | 009 1.3 | 2,21
230 ¢ 1 | 0.1 i 0,20 ' 2,0 ;1 1.6 5.38 335 | i i -
160 |1 0.1 4 013 | 1.3 | 1. | 3.4 320 | 1 0.03 0.81 | 0.81 | 1.0 | 2.03
o 1 0.1 4 0,10 . 1.0 1.0 2.58 545 | |
180 1 0.03 0,90 1 0,90 0.8 2.35 520 1 0.03 0.90 0,90 0.5 | 2,31
190 1 0.03 0,85 0.85 ! 0.8 2.21 555 '
2o |1 0.03 0.81 0,81 ' 1.0 2,03 360 1 0.03 0.89 0.89 0.8 2,32
210 1 0.03 0.87 0.87 1 1.2 2,15
22 | 1 0.03 | 1.05 | 1,05 13 | 2.71 i S -
?noic Research Priitchard Photometer = Footlamberts corrected for photometex
Photometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 80o T8 = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (specula?:)
ER = Blackbody Refiex (due to WR)
BP = Beam blocked by photometer



Window # 240

o RAW DATA SEZET Start Ly 180
=9 End Ly 183 :
Dateys 196 N T — Mean Ly 18l.5
pril 28,1969 WINDOW SCATTER MZASUREMENTS I Cos? 185.655
Photomoter! Full Meter ft-]'..)_5* ft-Lr-lL I'v- . _ Photometer| Tull Meter (ft-L)_"( it'LJ)_ll_ LW-L.D .
5 Filter scale | Reading L x10 7 |1 x10 " |24 x10 1 @ Filter scale | Reading | I x107°} L, %107 |20y 1077
_ . racrerx Setting i Eob08 .} Factoxr Setting ] o .
(360} pp } _230_ 1 .1 FrR 1.2 1.0967
D _mPp 2h0_ 1 1 .20 | 2.0 1.0 1.0018
- ) _ 250 1 .1 .18 | 1.8 0.9 | .9016
R BP . 260_ 1 el 20.4.2.0 0.8 I 1.0123
20 1 0.1 0.80 8.0 l 1.9 4.1180 270 __ WE ) 0.8 i
20 |1 0.1 0.1 Il 2.6 | 2.0247 275 ! |
0| 1 el 0.28 2.8 1.6 | 1,390 280 | 1 .1 .18 | 1.8 0.9 | 9016
_5C 1 .1 0.23 2.3 1.2 11,100 L3855 - :
0 1 1 Q.20 2.0 1.0 i1 op18 290 i .1 .20 2.0 1.0 ! 1,0018
- |
B CH .| .1 0.18 | 1.8 0.8 | o060 255 | -
&0 ] 1 0.18 1.8 0.8 . 0069 | 300 1 R ol o Tl 1 e
90 WE 0.8 | . 305 :
200 : -1 0.19 L.9 0.7 ; .9649 510 1 1 22 | 2.2 0.9 1.1125
110 1 .1 0,20 2.0 0.8 | 1.0123 315
120 |1 .1 0,22 2.2 0.9 1 1.1125 320 1 o1 28 | 2.8 1.5 1 1397
20 1 <1 _ 0.23 - 2.3 1.1 ' 1.1547 3_25 i
ik 1 ol 0.29 2.9 1.5 1 1.4500 330 1 .1 238 | 3.8 2.3 | 1.6823
150 1 .1 0.45 4.5 2.1 | 2.2620 335 . ?
160 1 0.3 1.10 11.0 | 10.2 | 5.2621 340 1 1 JL | Tk L2 | 3.6803
170 T8 35 1 3 1.20 | 12.0 8.h 5.8843
1o | 1B 350 BP
190 | 7B j 355 BP
200 1 0.3 1.00 10,0 114 | 4.6716 360 BP
220 L A 1_e29 1t 2,9 1.6 | 1.4k47 . U
Yhoto Research Pritchard Photometer *], = Footlamberts corrected for photomater
Photometer Aperture Factor (.10 v aperture factor
Xenon Lemp Amperage 80o _ TB = Transmitted Beam
Photometer Field of View 1 WE = Window Ldge
Paotometer - Window Distance 20™' WR = Window Reflex (specular)
. BR = Blackbody Reflax (due to WR)
B? = Beam blocked'by photometex



5-D Angle = 0° Window #F _ 240
¥ - 10° RAW DATA SHEZET Start Lg 183
I _End Ld 177
Date April 28, 1969 WINDOW SCATTER MEASUREMENTS Mean Ly _ 180
E, Cos¥ _ 185.229 -
TlBhctometer] Sail Meter (ft-L). "kft‘-L) ATLW I _ | Photometer| Full Meter [(ft-L) \fi-"u/_b ?Lw-.f.r B
9 Tilter Scale | Reading [L xlO belo = %10 2 0 Filter Scale | Reading| L *clO L x10" " = %10
e A Z_CosY . . “b E CosY
.. _l__Factor Setting o . Factor Setting 0
2(3¢¢)__ P { 230 1 0.1 0.20 | 2.0 T 1.0257
51 240 1 C el C.16 | 1.6 0.9 3779
. 310_{ 10 (NE) 0.1 +94 94000004 1.5 |5,074,799.2 250 1 ol 0.1 | 1.4 0.8 #7126
_i5 260 1 . o1 | 2ed 0.8 | _.7126
20_j100(WB) | 0.3 1,68 1680, 2.6 1906.8450 270 WE 0.9
o0 o1 0.1 0.74 Tod 1.7 |3.9032 275
_ho_ 1 .0,1 0440 4.0 | 1.2 (2.0947 280 1 d 0.16 | 1.6 1.1 «8044
Y 1 0.1 0.28 2.8 1.0 11.4576 285
_ 50 1 0.1 0425 2.5 0.8 11.3064 250 1 ol 0.18 | 1.8 1.1 .9123 i
70_} 104 0,22 2.2 0.75 11,1472 295 | __
20 1 0.1 0,22 2.2 0.7 |1.1499 i 300 1 ol 0.18 | 1.8 0.6 ¢ G231 -
S0 WE : ! 0.8 305
100_] 1 0.1 0.26 2.6 1 0.8 11.3604 510 1 o1 0.20 | 2.0 1.5 9987
110 1 0.1 0.28 2.8 0.95 11,4603 315 . !
120 1 0.1 0.28 2.8 1.1 11.4522 320 1 o1 022 {2.2 2.3 1.0635
130_| 1 0.1 0.35 3.5 1.4 [1,8139 503
¥io_| 1 0.1 0.52 542 2.2 |2.6885 330 1 .1 0.30 3.0 b2 1.3928
150, 2 0.3 1.20 12,0 | 10,2 15,9277 535 1 S 0.37 | 3.7 8.5 | 1.5386
2801 1B 340
SRR -
ol 1B i ! ) BP
180 ! TB ! 550 EP
190 | __1(ER) | 3.0 2.15 215.0 | 11.2  1115.4678 355 BP
200 1(ER) | 0.1 0.66 0.66 3.1 13.3957 360 BP
210 1 0.1 0.26 0.26 1.8 11,3064
220 | 1l 0.1 0,20 0. 20 1.4 11.0041 , _
Paoto D\cse::’.hch Pritchard Photo“ ater *L = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 800 T3 = Transmitted 3eam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = W1 ndow Reilex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer

L9d
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%-D Angle = O

Window # 240

v . 20° RAW DATA SHEET Start Ly 176
B End Ly 176
ate i1 28, 1969 o . o Mean Ly 176
Date_ April 28, 19 WINDOW SCATTER MEASUREMENTS Eocrols‘l'd ~oEe
Photometeri #ull Meter ft—L.}_ R f.‘:—L)__4 L L _ Photometer| Full Meter ft—:f)*_"i(' :t""I-)':i: 'L;JZ'L[;M R
g Filter Scale { Reading |L_xI10 belo — Dw x10 2 8 Filter Scale | Reading! L x10 2 belo —5 210 -
. W E_CosY . W E Cos¥
. .| __Factoxr Setting 0 D Factor Setting o]
0(350 1 0.1 0.68 6.8 1.9 [3.8248 550 1 . 0.I0 1.0 05 5365
5 2h0 1 .1 0,10 | 1.0 0.8 «5323
30 1(WR) 1.0 0.70 70.0 2.6 [40.3545 250 1 .1 0.12 | 1.2 0.8 6480
=13 260 1 o1 0.12 | 1.2 1.0 6365
20 1 100K(wWR) | 3.0 1.15 1150000 1.7 |665,439.8 270 WE 1 0,12 |} 1.2 1.1 6307
_30. 1(wR) | 10.0 0.16 1600 1.2 |925,7600 275 -
Lo 1 0,1 0.75 7.5 1.0 4.2819 280 1 0,03 1 | 1ok 1.2 | 7406
30 1 0.1 0.41 bel 0.8 1243261 285 ]
.60_ 1 0.1 0.29 2.9 0.75 |1.6346 290 1 0e03 | 1.5 | 1.5 0.9 .8158
T 0.1 0.27 2.7 0.7 [1.5218 295 | DA R A
8o | 1 0.1 0.29 2.9 0.7 11.6375 %00 1 0.03 1.5 | 1.5 1.5 | <7811
.50_ WE 0.8 | 305 ,
100 1 .1 0.37 3.7 1.0 12,0831 310 1 0.03 1.7 1.7 2.4 <8448
110 1 .1 042 442 1.2 12,3608 315 _ 1
20 1 ol 0.47 47 1,5 12+,6328 320 1 0.03 2.0 2.0 L, «9R00
130 1 0.1 0.69 6.9 2.2 |3.8653 325 1 0,03 2.5 2.5 8.k «9605
O_ 23 1,40 14,0 10.2 | ,2198 330 BP '
430 :____TB ( 335 BP
50 1 p | ‘ L 540 BP ;
70 TR , 355 EP
130 1 0.3 1.40 1.0 11.2  17.4529 350 BP
190 1(BR) | 0.1 0.66 6.6 3.2 |3.6338 255 BP ~
200 | 1(ER) | 3.0 1.80 ' 18.0_ | 1.8 110.3114 560 |__BP_ | 1.9
210 1(ER) | 0.1 Q.44 boho _l 1.5 |2.4592 ;
220 1 01 [0.14 | 1 1.0 1_J7522 _ ! N
Photo Research Pritchard Photometer 1, = TFootlamberts corrected for photometer
Photometer Aperture Factor 0.10 W aperture factor
Xenon Lamp Amperage 80o T3 = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photomater ~ Window Distance 20" WR = Window Reilex (specular)
3% = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



3-D Angle = 0°

690

Window 240

<

Y= 30° R4 DATA SHEET Start Ly 176
3 End Ld 180 .
Date  April 28, 1969 YINDOW_SCATTER MEASUREMENTS Mean Ly _178
| - E— EgCos¥  161.074
o PI;S-Eome'ter Ful‘l Meter _if—i:TI-:)_.-‘—'x'(-'—f'i:?L)_ L 1L - . }P’notometer Tull Meter k ft-f) - : J'f:'ﬁ)?;{i‘;-—lg-'——“
9 Filter " Scale | Reading |1 x10 LW—,,-—— x10 2 a Filter Scale Reading walo belo ! v X
: . W E_CosY o yE_Cos¥
o i Tactor Setting [e] ~ Tactor Setting 20
(350 1 0.1 .33 3.3 | 1.8873 _230_ 1 0.03 1.05 | 1.05 0.8 | <6022
5 20 | 1 ' 0,03 1.05-| 1,05 0.8 | ,6022
0l 1 0.1 0.61 6.1 3.6877 250l 2 10.03 1,00 | 1,00 1.0 | 5587
15 | | 260 |1 0.03 1.15 | 1.15 11| 6456
_ 20 | 100(wWR) 0.1 0,15 150.0 ;| 1.2 93,0503 [ 270 WE ' 1.0
301 100K (WR) 0.1 0.96 960000; 1.0 595,999.3 275
ot 1(m) |.1.0 1.00 100. | 0.8 |62.0335 280 | 1 0.03 1.35 | 1.35 1.0 | 7760
50 1 1m) ! 0.1 0,80 8e__ 0,75 | 425200 | 285 | '
504 1 0.1 0,46 46 1 0.6 [2.8145 290 1 0.03 1.50 | 1.50 1.5 8381
OIS 0.1 0.38 3.8 ) 0.7 12.3157 295 ~
&l 1 A .43 4.3 0.8 12,6199 500 1 0.03 1.60 | 1.60 PRV
90 i g 1.0 - 305 ‘
10001 1 .61 6.1 11 | 3.7187 310 I 03 T 175 INGEETTT)
1_10 l .l 078 7.8 I 1.5 4.7493 . 5}'5 l -03 2 .00 2.00 8-2 17325
120 1 1.0 .10 10,0 | 5o | 6.0717 320 BP
1304 1 1.0 _.205 | 20,5 | 10.2 |12.0038 325 BP
iLo i _TB ) 330 BP
150 i TB 355 BP
160 j 1B 3k0 BP
woi_ 1 0.3 {1.35 13.5 2 | 7.6859 3k5 BP
130 . 1 o1 obdy bed .1 2.5392 350 1 0.1 0.26 | 2.60 1.8 1.5024
190 | .1 24, 2. .9 11.3720 355 ' '
200 | 1(ER) | .1 »48 4.8 = | 2.8868 360 1 0.1 0.33 | 3.30 2.6 | 1.8873
210 | 1(ER) |10, +19 19,0 .0 _121,7337
22¢ ; _ 1(ER) .1 0.43 43 .8 2.6199
FPhoto Research Pritchard Photometer *I, = Footlamberts corrected for photometexr
Photometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 80o TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer.- Window Distance 20" WR = Window Reflex (specular)
BR = Blackbcdy Reflex (due to WR)
B? = Beam blocked by photometer




t  3-D Angle = 0° Window # 240
oy RAW DATA SHEET Start Ly _180
- End Ly _180
Dat  fpril 28, 1969 Mean Ly 180

E CosY 144.075

WINDOW SCATTER MEASUREMENTS

Photometer| Tull Meter 'ft-LlB“ ft-L)_u L-L Photometer] Full Meter {ft-L) it'L)_h L-L, )
3 Tilter Scaie | Reading [ x10 7 |1,x10 R x107° | 2 Filter Scale | Reading | L x107 7|1 x10™" | =55 %10
______ Pactox Setting v 0708 ...l TFactor Setting Jo v
o(350) 1 0.1 0,20 2.0 1.6 11,2771 “2%0 1 i 0.03 0.85 0,85 0.8 5344
_ 5 ! t 2o 1§ 0.03 .85 | 0.85 1.0 5205
I 0.l lo29 |29 1.2 |1.9295 peso | 1 .1 9 | 9.0 1.0 16,1773
15 260 1 0.03 1.10 1,10 1.0 6940 .
20 | .1 0.56 5.6 1.0 | 3.8174 270 WE 0.9
30 i__10(WR) |1.0 - |0.23 230. 0.8 | 159.5835 275 |1 |
.. :0_i 200K (WR):1.0 0,105 1050000, .8 728,787 280 1 0.03 1.30 }1.30 1.5 4 J798L
o0 11 (WR); 3.0 1.68 168, 0.6 | 116.5642 _285 ]
60| _1(WR) |0.3 1.2 10:2 0.7 | 7.0310 290 1 .03 1.40 }1.40 2.5 7981
70 1 0.1 0.69 6.9 0.8 | 4.7336 295 _
8 _j__1 ' 0.1 0.78 7.8 1.0 ! 543444 300 1 .03 1,70 |1.70 b1 +8953
_90_| WE _ 1.2 | 305 1 i .03 1.80 [1.80 8.0 +6940
_10(_«___{ 1 0.3 0.405 4,05 1.5 | 2.7069 i 310 | BP
J110 41 L0.3 0.56 5.60 | 2.2 37341 315 BP )
120 | 1 1.0 0.32 32,0 | 0.2 l1.5131 220 BP
30 1 ™8 ' i 325 | BP
o T8 , | 330 | _BP
e . T8 | ] 555 | BP ';
60 | 1 11,0 0.4 1.0 1.2 18,9397 3k0 1 0L | 0,8 [1.8 1.8 11,1244
170 1.0 1 0.1 10446 ) 3.1 |R.9776 P 55 _
180 1.0 10.1 0.22 0.22 1.8 |1.4020 ! 350 1 .01 0,17 1.7 2.6 | 999
190 11,0 0.1 0.14 1.4 1.6 | .8606 i 355 .
200 11.0(BR) |0.1 0.50 5.0 1.0 13.4010 360 1 01 i 0.26R.0 1.6 li2m
210 |1.0(BR) 10,0 _ |0.20 200. L0.8_ 113 8.7610 E '
220 !1.0(BR) | 0.1 10,38 3.80 0.8 [2.5819 |
' Photo Research Pritchard Photometer *L = Tootlamberts corrected for photometerx
Photometer Aperture Factor 0.10 v aperture factor
Xenon Lamp Amperage 80o TB = Transmitted Bcam
Photometer Field of View 1 WE = Window Edge
Photomzter - Window Distance 20" WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



12.d

[—

%-D Angle = 0° Window # 240

v - 500 RAW DATA SHEET ) Start Lg
April 28, 1969 e g
Date2pral 9 WINDOW SCATTER MEASUREMENTS Mean Lg ____
_ EOCosA
|Photometer| Full [ Meter (f£6-1),Mfe-L) )7 -T _ Photometer| Full | Meter [ft-L) ((¥E-L)7) 7L T -
o | Filter | Scale | Reading |Lx10 7 |1,x107" =y x10 7| o | Filter | Scale | Reading| L x107°|L,x107" —Lody x10™ ‘
. Tactoxn Setting | £ov08 _ .} _Factor Setting ' v 0 08
(360 110 0.6 | 1.6 | 1.2 1.2378 230 | BR 10 .21 210 1.1 |175,5534
__5—— . 1 - 24_0_._ 1 1 obd bod 1.2 3.5798
10 1 |0. 0.20 2.0 Lo | 15891 250 | 1 1 .18 1.8 1.4 |1.3884
_15 . - 260 i 1 .1 .32 3.2 1.1 |2.5844
20 1 |0. 0.30 3.0 0.85 | 244381 270 | WE 5.7
304 1 .1 0.64 6.4 0.8 5.2860 25 {1
40 1100(WR) | .1 0,17 | 170.0 | o.7 |142.1306 280 | 1 1 32 3.2 | 4.0 [2.3419
- 50 116%(WR) [ 1.0 0.14 1400000 0.7 |11,709,699.8 | 285 | 1 ]
60 1 (WR) 10.0 0.32 320 | 0.6 |267.5833 290 | 1 .1 21 2.1 b,7 |1.3633
1o 1 0.3 0.68 6.8 | 0.9 !5.6122 295 | 1 .1 21 2.1 8.5 |1.0455
_Bo 1 0.3 0.65 6.5 1.3 5,3279 500 BP - . L -
S WE 1.6 305 | BP
200} 1 1.0 0ed2 42.0 | 2.2 134.9450 310 | BP
_110_ 1 1.0 0.57 51.0 9.h 46,8889 315 BP
120 TR 320 BP
130 B 525 | BP
o TB, ' 530 ;1o 10. 0,17 1.7 1.8 ]1.2713
s, 1 0.3 1.6 16,0 | 11.2 | 1244457 335 ' ‘
60 13 .1 0.6 6.0 |_ 3.1 | 4a7591 3h0 | 1 .1 0.15 1.5 | 2.6 [1.0371
170 ! 1 o1 26 2.6 1.8 2.0241 345
] o
180 ! 1 .1 0,18 1.8 1.5 1.3800 350 ¢ 1 .1 0.15 1.5 1.6 1.1207
1901 1 .1 0.13 1.3 | 1.0 1.0036 355 ' ‘ - _
200 |3 03 11,00 1.0 1 0.8 | .76 560 | 1 2 0,16 | 1.6 1.2 [1.2378 |
210 1 .03 1.10 1.0 0.8 8531 : :
220 BR 1 0.4 4.0 0.8 | 3-2787 ' T
Photo Research Pritchard Photometer *], = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge |
Photometer ~ Window Distance 20" WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



cLa

[]

3-D Angle = 0 Window # 240
v - 6° RAW DATA SITEET Start Lg 176
IEnd Lg 178 _
Date _April 28, 1969 WINDOW SCATTER MEASUREMENTS ;{Zgzsﬁd %277_47—6
Photometex Full Meter ft—Ll ? ft—L)t;TiW- = Photometer ™all Meter ft—L)~m '_[:"1:-)..)__1|r Lerb - i
0 Filter Scale | Reading [L x10 7 |1, x10 " =o=g x1077 | © Filter Scale | Reading| L x1077| L x10™ |="c—g x10
. Factor Setting o .t Tactox Setting [o
Gi3G0) 1 . .16 1.6 1.0 |1.6220 230 | 1(BR) .1 oy Led 1.5 1445957
5 240 | 1(BR) ]10 .30 300 1.8 1324.2138
0, 1 .1 .16 1.6 0.95 |1.6274 250 | 1(BR) | .1 .58 5.8 2.0 |6.0556
il 1] 260 .1 .76 7.6 3.8 |7.8074
2l 1 -1 21 2.1 0.8 |2.1843 270 | ME 9.2
L0 A .35 3.5 0.8 _|3.6982 275
ko 1.0 |.1 .83 8.3 0.8 |8.8887 280 .1 .60 6.0 8.2 |5.6014
_ 50 | 10(wR) 10.0 .32 320. 0.9 | 345.9384 285 .1 .60 6.0 10.6  [5.3419
60_1 100K (WK) | 10. 25 R5000000| 2.0 |27,034,041 290 BP
_70_|_1(wr) |10, .31 310, 3.9 |334.8003 295 | BP
_80 1 1.0 284 Bt 8.2 89,9479 300 | BP
-0 WE 9.8 305 | BP
166 1 3.0 1.34 134 12.8 | 143.5183 310 | BP
30| TB 315_|_BP I
120 TB 320 | 1 0.1 .20 2.0 1.8 1.9680
150 1___ 1B 525 )
140 1 1.0 2 20 11.1 | 20.4269 330 | 1 o1 0.17 1.7 2.6 |1.5571
150 1 0.1 Wi 1.0 3.2 17.2234 355
160 1 0.1 .38 3.8 1,5 13.9145 zh0 | 1 o1 1 1.2 1.7 |1.3300
_Lro 1 0.1l 20 2.0 1.6 11.9897 345 '
180 1 0.1 .16 1.6 1.1 | 1.6 112 350 | 1 .1 7 1.4 1.2 |1.3841
190 1 0.03 1.2 1.2 0.9 |1.2003 355
200 1 0.03 1.9 1.9 0.9  [1.9572 360 1 .1 .16 1.6 1.0 {1.6220
210 1 0.1 8.10 1.0 0.9 1.9840
220 1 0.1 | 0,10 1.0 1.1 | «9624
Photo Research Pritchard Photometer Y, = Footlamﬁerté_g;frected for photometer

Photometer Aperture Factor 0.10
Xenon Lamp Amperage 80
Photometer Field of View 1°
Photometer - Window Distance 20"

w

B
Wi
WR
BR
BP

| R I (A

aperture factor

Transnmitted Beam

Window Edge

Window Reflex (specular)
Blackbody Reflex (due to WR)
Beam blocked by photometer



Window # 210

e RAW DATA SHEET Start Ly _178
o 128, 1969 Hag T
Date___April 28, ‘ AT N A QTR Mean Ly _180
VINDOW SCATTER MEASUREMENTS i Cost" 61,36
!Photometer| Full Meter (ft-ﬂ_—_%&t-L)_h "Lw- _ Photometer| Full Meter {£ft-L) 2\ ft‘l*)_)_l 'LW-" I
8 | Filter Scale | Reading L x10 L, x10 Y5 x1077 8 Filter Scale { Reading| L x1077 L, x107 " |= 7 x10°
Con ) o W E_CosY oo oo W “p CosY
S Tactox Setting|. [) o Factor Seiting
(350) 1 .1 A3 | 1.3 ) -5 | 1,873 230} 1 .03 1.4 1.4 1.3 | 1.8065
3] 'g | _ 240 | 1 (BR) | .03 2.3 2.3 2.0 | 3,2646
_10_j 1 .1 A3 1 L3 | 5g | 1.8965 250 | 1 (BR) |10 .50 500 .o | 776.6688
154 . L 24 1 (BR) | .30 - 1,20 12. 10.0 | 17.1003 1
20 1 .l .16 1.6 0.8 2.3629 270 WE . i oL, 0
50_ |1 22 22 | 0.8 | 3.2957 275 |1 3.0 1,00 110, 15.5 113,136
Lo 1 14 40+ 40 1 5,95 | 6.0706 280 | BP .
50 1 1.0 .13 .13 1.3 20.007, 285 BP
_60_| 1(wR) 10, N 0. | 5.0 | 216,840 | 250 | BP
70 100K (WR)| 10. 45 45,000,000, = | 69,956,158.6| 295 EP ~
80 1 (wR) 10. m L40. 1io.0 | 677.4865 500 | BP '
~90_ WE___|EDGB | 47.0 305 | BP
Joo . B | ! 50 |1 1 29 |19 2.2 |2.6116
ot BT | 515 N
2ol 1B ' ‘ '; 520 | 1 a1 16 1146 5. 12,0365
- i : A ! -
130 1 11.0 0.30 30. 1 10.9 | 44.9429 525 | e
2o | 1 0.82 8.2 | 3.1 | 12,265 530 |1 .1 A3 1.3 U7 11,7566
AT N 2 42 | 1.8 169 535
150 : 1 .1 o34 3 o4 1.6 5.0368 2L0 1 Pol- 11 1.1 1.2 11,5234
70| 1 la | .20 2.0 | 1.1 1 2.938 35 ' T
180 | 1 .03 1 1.20 1.2 0.9 1.7255 35 1 .1 11 1.1 1.0 |1.5545
490 } 1 .03 1.00 ;1.0 0.8 1.4302 355
1 e )
200_| 1l .03 .00 | 1.0 | 0.9 1.4146 360 |1 .1 .13 1.3 0.95 11.8732 *
210 | 1 .03 1.00 1.0 i, 1.3535 N
220 | 1 .03 | 1.0 1.2 1.3 | 1.6634 -
Photo Research Pritchard Photometer *L = Tootlamberts corrected for photometer
Photometer Aperiture Factor 0,10 v aperture fector :
Zenon Lanp Amperage 800 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Ldge
Photometer - Window Distance 20*" WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer

€La
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5-D Angle = 0°

o

Window i ZLO
Start Ly _181

_ RAW DATA SHEET
DY_= & . o ad 1g 101
ate_ April 28, 1969 WINDOW SCATTER MEASUREMENTS Ezgos“fd -37——51%3
Photometer| Full Moter [ft-L) “\ft—L)_h L - = Photometer| Full Meter [ft-L) Aft-Ly )L -L—-
) Filter Scale | Reading IL x10 2 X107 2ty %1077 | 0 Filter Scale | Reading| L x1077| L x10 Y2 x10
e L Tactor Setting v ?pc°sy el Bactor o Sefting) . o 3 Yn E Cos?
(350 1 1 .10 1.0 0.8 | <<8020 530 |1 0.03 136 i 1.5 | 3.5025
5 ' 2:0 | 1 .03 1.90 1.90 2.9 14,9036
10 1 .1 .10 1.0 0.8 |2.8020 250 | 1 (BR) {.1 3.80 3.80 17.0 | 643960
15 . £60_|__ER 10 72 720 19.5 |2,187.0678
_ 20 1 ol 11 1.1 i 0.8 3.1066 __lero WE
L0 1. | .1 .15 1.5 1 0.9514.:27R 275 | BP ___
R ol 024 2.4 ' 1.0017.0051 280 | BP ]
) 1 .1 57 5.7 _ 1 1.60|16.8732 285 BP 5
.60 1(WR) | 1,0 .22 22, ! 6.10 | 65.1478 290 | BP ;
70 1 (Wh) 10.0 .20 200 ' 06.00 | 60L.2243 295 BP
--80_| 100K(wR) |10 .95 95000000, 13900 | 269,342,996,7 300 | 1 0.1 (48 4.8 2.6 113.8275
_90_i ___TB - 505 -
_100_i._ . .18 i. 500 | 1 0.1 .16 1.6 3.0 |3+8985
1103 1B I | 515
120 1 1.0 .39 39.0 8.5 |116.1940 %20 1 .1 12 1.2 1.9 {3.0761
130 1 .1 R 9.2 - 3.2 |27.0459 325
140 1 ol .38 3.8 i 1.9 |10.9950 330 1 .1 .10 1.0 1.3 |2.6497
150 1 .1 .20 2.0 | 1.6 |5.6041 335
160 1 .1 .20 2.0 1.1 15.7564 340 | 1 .1 0.09 0.9 1.0 |2.4365
A0t a1 113 1.3 1.0 13,6548 345 ,
100 | 1 .03 .85 0.85 0.8 12.3452 350 1 1 0.08 0.8 0.95 [2.1472
190 1 ,03 .80 0.80 0.8 [2.3452 355_| .
200 1 1 .03 1,00 1.00 1.0 12,7411 360 1 .1 0.10 1.0 0.8 |2.8020
210 ! 1 .03 .80 0.80 1.2 [2.0710 ] j
220 |1 J.3 1300 | 3.00 [ 1.3 |2.6497 e |
Phcto Research Pritchard Phocometer *, = Tootlamberts corrected for photometer

Photometer
Xenon Lamp
Thotometer
Photometer

Anaxture Factor 0,10

Amperaze

Field of View

&0,

- Window Distance 20"

w

T
WE
WR
ER
BP

[ T O

aperture factor

Transmitted Beam

Window Edge

Window Reflex {spccular)
Blackbody Reflex (due to WR)
Beam blocked by photomater



[}

3-D Angle = O Window # 244

SLa

¥ =0 RAW DATA SUEET Start Ly 175 _
ol ¢ End Lz _170
Date 24 april 1969 WINLOW SCATTER MEASUREMENTS Mean Lg 172,35
E Cos: 177.5
Photumeter| Full Meter :4":1:-L)__.j"‘1it-L)_llr iI_w-Lb & Pactometer| Full Meter |(ft-L) _';‘\":L".':‘-'I;}_Ll L L o
0 Filter Scale | Reading L ¥10 ~ |1, %10 =" %1077 | @ Filter Scale | Reading| I, x107° Lx0 |z ooy 10
S Factox Sctting I i il Tactor Setting v
0(360: _pp ‘ _ e .1 .50 5.0 1.2 2. 7491
5 ] 20 |1 .1 iy b.h 1.0 2,023
__ X " BP 250 |1 .1 L L.y 0.9__|_2.4280
A5 280 11 .1 o L.o 0.8 2.2083
20 1 0.1 0.34 3.4 l 1.9 1.883 1 270 WE .1 - 0.8
303 1 0.1 0.26 | 5.6 2.6 1.3182 | 275 ‘
ko i . 0.1 I 0.2 2.1 1.6 1.0928 | 280 | 1 .1 .25 2.5 0.9 1.3576
22 ’ 1 0.1 0.20 | 2.0 ! 1.2 | 1.05% 285 ] : '
6ol 0.1 0.20 i 2.1 | 1,0 1.1266 290 1 1 .29 2.9 1.0 1.5T773
70 1 4 0.1 0.22 I 2.2 ! 0.8 | 1.1k 295 i '
8 1 0.1 i 0.25 2.5 | 0.8 | 1,363 %00 1 1 1 .26 2.6 1.1 | L.kogi
_90 | __WE Lo0.8 | %05
100 | 1 0.1 | 0.34 3.4 0.7 | 1.8759 510 1 .1 .27 2.7 0.9 1.5703
e} 1 0.1 0.34 3.4 0.8 1.8703 315 :
120 1 0.1 0.37 3.7 0.9 2.0336 | 525 1 .1 .36 3.6 1.5 1.9438
130 1 0.1 0.4k L.h 1.1 2,4167 3%
140 1 0.1 0.65 6.5 1.5 3.8772. | 530 1 .1 .32 3.2 2.3 1.6731
%0 | 1 0.3 1.15 | 11,5 | 2.1 6.3601 | 335 .; ! '
160 | 1 .3 2.27 | 22.7 | 10.2 | 12.2133 380 1 1 .1 J1 g L2 | 2.0731
70 1 1B ' _ 345 3.1
130 TB 330 .  BP
190 TB 555 |
200 1 0.3 2.61 i 26.1 1.k 14,0611 _5*60_._-‘“_ _BP
210 1 1 0.3 1.75 17.5 2,6 9.7120 ;
220 1 0.1 .66 6.0 1.6 3. 6279 P _
Photo Research Pritchard Photometer ¥, = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 800 TB = Tronsmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20'" WR = Window Reflex (specular)
' BR = Blackbody Reflex (due to WR)
B? = Beam blocked by photometer
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5-D Angle = 0°

RAW DATA SHEET

Window # oby

Y .10 Start Lz _170
=10 End Iy _170
Date 24 April 1969 - . Ty A A QI TIN G Mean Ly _170
.= Aprii. WINDOW SCATTER MEASUREMENTS .
E CosY 4.9
- ;Aﬂazgaéteri Full Meter it—Ll-A ft-ij_h L"--Lb = iPhotometcr Tull | Meter rft-L)_; It_b/-% L‘_,—-'Lb i
9 Filter Scale | Reading L x10 2 | L. x10 " ooy x10°7 0 | TFileer Scale | Reading | L x10 7|1, x10 =g ®10
‘ ‘ . W b £ CosY o W “b E CosY
. . TFactor | Setting ) Factor, Setting "o
3(350. _BP ! 230_|__1 .1 .34 -3.h 1.0 1.8863
5 | 240 |1 1 3| 3.1 0.9 | 1.7006
10 ] % 1000(WR) { 10 0.290 |290000 1.9 ! 165772.908 250 | 1 .1 .32 3.2 0.8 1.783k4
15 | 1) | 0.3 1.10 11.0 | 6.2879 | 260 | 1 .1 .30 3.0 0.8 1.6691
H g 1
201 |__o.1 0.32 3.2 2.6 1.6805 210 | WE - - 0.9 |
_30 4 Q.1 0.26 2.6 1.7 1.3890 a7 ) ;
_ B0 i1 0.1 0.24 2.} 1.2 1.3033 280 |_1 R - - i.1 | 1.3090
20 11 i 0.1 0.25 2.5 1.0 1.3719 | i
o v 1 0.1 o.2b | 2.4 ! 0.8 1.3261 1 .1 .23 2.3 1.1 1.2518
- e 1 i
701 0.1 0.26 i 2.6 0.75 1.4433 ;
el : i | - e o e
80 1 | 0.1 0.31 3.1 0.7 | __1.73e0 | 1 a1 i .23 123 0.9  r1.2633
__9Q_}_Jm - - - i 0.8 ! ! §
001 .1 0.48 ! 1.8 0.8 2.6980 | |1 .1 .23 2.3 1.5 . 1.22%0
10 11 .1 050 | 5.0 | o0.95 | 2.8038 i i ! . i
26 Ly 0.1 0.58 | 5.8 1 1.1 3.2525 ! |1 .1 { .27 2.7 2.3 1.4119
1 N 1 =1
50 1 0.1 0.70 . | 7.0 1 3.9213 i g
250 % 1 1.0 0.10_ | 10.0_ 1 2.2 | 55505 | b1 .1 i o8 1 2.8 b, 1.360k
3501 1 .0 0.25 ‘ 25.0 | 10.2 | 13.7077 | i 8.5 |
Ao Y TR ’ I ! - BP ; R
Y0 i TB s :f ; ! % s | . !
180 | 18 ? ! % _BP | | |
190 L 1(BR) 1.0 0.4% | Mo | 11.2 ! ok k658 | 1 |
- { - : : —
206 1 1(R) 1.0 0.12 | _12.0 3.1 | 6.6823 _BP {
210 | 1 0.1 0.67 | 6.7 1.8 ] 3.7270 i 0
e20 | 1 0.1} o2 | ke | 14§ 2.3208 | § )
Prnoto Research Pritchard Photonetex ™1, = Pootlamberts corrected for photometer
Photometer Aperture Factor 0,10 A aperture factor
Xenon Lamp Amperage 80o 7B = Transmitied Beam
hotometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20'" WR = Window Reflex (specular)
BR = Blackbody Reflex {due ©o WR)
BP = Beam blocked by photometer



LLa

5-D Angle = 0°

Window # ohh

¥ = 20° RAW DATA SHEET Start Lg 163
End La 163
Dateph April 1969 - r e v . Mean Ly _163
2 april b WINDOW SCATTER MEASUREMENTS .
EoCos¥ _160.053
‘Photometer| Full Meter [ ft_L)—3*‘Et- L)_ L ]_T;W-Lb 5 ‘Paotometer; Full | Meter (: 'f_‘E:_']f.').:gf('ft'-L'):" b Lw-Lb“" -
9 | TFilter Scale | Reading L x10 !belo = x10 ] Filter | Scale : Reading| L_xI0 { L x10 i — %10
e s v {1: CosY | IS S (E_CosY
o i Yacior Setting ‘ i c  __i_TFactor Setting ! | Zo
0(350) 1 0.1 0.33 | 3.3 . 1.9 ! 1.9431 L 2%0 | _1 P i .o -o.h | 0.9 i 1.4432
5 ) 0.10 ! | \ 240 | 1 1 .23 | 2.3 i 0.8 ! 1.3870
10 | 10(WR) 0.1 10.0 | 2.6 { 6.08% 250 | 1 Co .2 2.k - 0.8 | 1.hhos
_15 ‘ f. i i [ 260 1 1 R 2 |2kt 1.0 ¢ 1.4370
20 ;+ 1000(WR) 10__ 0.42 L.eoooo (1.7 logomio.q13 270 1 WE 1 1.1 |
- i T i 7
:Q_‘; 1(WR) 0.3 _1.02 10.2 { 1.2 6.2979 i 275 | l{ {
i h f 3 |
kol 0.1 ! 0.3 3.5 1 1.0 2.12h2 1 280 ! 1 .1 .20 2.0 ! 1.2 [1.1746
50 11 0.1 i 0.30 3.0 ! 0.8 1.8243 285 | i i
- g i : ; : I
601 0.1 - 0.29 2.9 0.75 | 1.7650 200 | 1 IR 2.1 [ 0.9 | 1.2558
. \ v ]
701 0.1 | 0.36 1 3.6 0.7 2.2055 295 | { R
_ 80 11 | 0.1 Do [ b 0.7 2.5179 300 | 1 1 .20 3.0 1.5 1171558
90| _WE ; ! 0.8 | 505 :' J T
RISHEE | 0.1 0.72 7.2 to  hazeo 1310 |1 .1 [ .21 2.1 | 20 jl.6el
10 ] 1 0.1 0.76 7.6 | 1.2 4. 673k 315 i | g
. H ) : — T 0
120 11 0.1 0.90 9.0 I 1.5 5.5294 220 | 1 | 25 : 2.5 [ 4o | 1.3058
30| 1 0.3 1.30 - | 13.0 2.2 7.9848 325 i : ] 8.k
e b1 0.3 i 2.7% 27.5 10.2 16.5445 320 . _.BE... |
130 | 1B | ! . L 335 . g
150 | TB [ ‘ : : 340  BP :
170 ! T8 J. 5 : 35 ?'
T i I T ] 3
130 |1 1.0 | 0.46 460 | 11.2 | 28.0ho7 350 . gp ;
190 | 1(BR)_ 1.0 0.14 ! 14.0 3.2 8.5471 255 ! !
2060 | 1(BR) 1.0 0.13 13.0 1.8 8.0098 260 ' BP.. 1.9 -~
210 _{ 1 0.1 0.Lko h,2 1.5 2,530h ———
220 | 1 0.1 | 0,28 2.8 1. 1.0 1.6869 i} ' : o
Photo Research Pritcharé Photoneter '"L] = Footlamberts corrected for photometer
Photometer Aperture Factor 0.10 ¥ aperture factor )
Xenon Larp Amperage 80O TB = Transmitted Beam
Photometer Field of View 1 W2 = Window Edge
Photomater ~ Window Distance 20" WR = Window Reilex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer -




8L

3-D Angle = IoN Window # 2k
¢ 2o EAW DATA SHEET Start Ly _175
~ End Lg 175 .
as i1 . P . Mean L 1
e_25 April 1969 WINDOW SCATTER MEASUREMENTS _EOCos‘i’d _112—1?58
T iPhotometer| Tull Moter | )_ 3' ' L - -5 Photometer| Tull Meter (ft-L) i.'i:":'ﬁ)_h_ L L -
e Filtor Scale | Reading [L x10 Lx10 T ey %10 ] TFilter Scale | Reading L x10 7 L zl0 250w %10 -
.. _i_Fector Setting o A _Tactor Setting : o)
)(380)__3 0,1 0,23 2.3 2.6 1.2682 230 11 0.1 0,18 |'1.8 0.8 | 1.0861
3 240 | 1 0.1 0,18 1.8 0.8 | 1,0861
_*0 | 0.1 0e27 2,7 1.6 1.6039 | 230 1 1 0.1 0.19 1.8 01,0735
15 l 260 | _1 0.1 021 12,1 L.l 1,256
20 1w 1,0 0,10 10.0 1.2 642389 _270_}_ WE _1l.2
_30_j__1000(WR) 19 0.77 770000 | 1.0 |h86236.008 | 279 _ _
o L 1(Rr) l.1.0 . 4 0.2 2,00 0.8 15,10k9 280_|_ 1 0.1 0,18 1.8 1.0 | 1.0735
B0t 0.1 ol §hh Q.75 27311 .28
G0 i 1 0,1 Q.42 L2 0.6 2,614% 290 | 1 0,1 0.20 2.0 1.5 1,1682
1o 41 0,1 048 1.8 0.7 2,9868 295 —
8o 1 Q.1 0,60 6.0 0.8 23,7383 300 | 1 0.1 0.20 2.0 2.5+ 11,1113
90 \_E 1.0 505 l
10G_4__ 1 0.3 1,10 11,0 1.1 68767 310 | 1 |_o.1 0.21 2.1 k.0 1.0735
_1.10__.; 1 — 0.3 1.25 2.5 1.5 77987 315 8.2
120 1 0.3 1,70 17.0 2.2 10,5961 520 i_mP
130 11 1.0 0.3 32,0 | 10.2 19,5631 325
g ' TR ' 330 | _&p
150 1 Tp 5 | 5355 T T
150 3 TA E 340 1 ap ~
170 ¢+ 1 1,0 0.5% | sh,0 | 1.2 33,592k 245 —
180 | 3 1.0 ‘06 | 160 | 33 9.9078 | 330 | 1 0.1 0.2k | 2.k 1.8 ! 1.4018
190 L 1 0.1 0.6k |60 1.9 3,921k | 355 i _
200_|  1(BR) 0.1 038 . _%.8 5 2,3048 360 | 1 0.l ' 023 o 2.6 | 1,288
210 | 1(ER) | 1.0 0.6, 16,0 | 1:0 | . 10,Quok |
220 | 1(mR) | .0.1.._lo0.0- | 2.0 0.8 1,212k I
Photo Research Pritchard Photometer *L = Footlamberts corrected for photoinetexr
Photometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 80o T3 = Transmitted Beam
Photometer Field of View 1 WE = Window Ldge
Photometer - Window Distance 20" VK = Window Reflex (specular)
' BR = Blackbody Reflex {due to WR)
B2 = Beam blocked by photometer




6L

3-D Angle = 0°

Window # ohh

¥ - o RAW DATA SHEET Start Lg 175
Date 25 April 1969 WINDOW SCATTER MEASUREMENTS Mean Ly 1
: EgCosY  140.1
Paovometer] Tull | Meter .(ft-L)_E"',(ft"L)_u {LW-Lb -5 l( [Protometeri Full | Meter {f£t-L) Z(EC-Lj7) -':LV-L, }
8 Tilter Scale I Reading {L x10 7 11, x10 T —=% x10 8 Filter | Scale ; Reading] L x10 belo Do <10
. " W 1 b iE_CosY ! o i . W ‘J:‘ CosY
e i Taoctox Setting ; ‘o | S Factor | Setting 170
0(350) 1 [ 0.1 0.19 | 1.9 | 1.6 ; 1,240 i 230 ! 1I{(BR) i 0.1 0.19 1,9 i 0.8 ! 1,009%
] ; ; i i = :
5 | ] ! ; f {2k | 1 0.1 0.16 1.6 | 1.0 | 1.0708
: j . 1 j
0 1 | 0.1 022 1 22 | 1.2 | aa89 {250 | 1 [ 0.1 0.17 1.7 4 10 1 o1.kpp
15 | | ; | | 260 | 1 I_0.1 0,20 2,0 . 1.0 i 1,35
20 | 1 | 0.1 030 | 3,0 | 1.0 | 20703 | 270 | WE | 0.9 i
30 | 1(WR)__ | 1.0 0.31 31.0 0.8 | 22,0142 | 275 |
. k0| __10000(WR}10.0. 0.25 12500000 | 0.8 '178478%:6 260_| 1 0.1 0.9 1.9 1.5 1.2h93
50 1 1(WR) i 1,0 0,30 | 30,0 | 0.6 | 21,37h5 285 | | ' ?
60 1 1 0l | 076 | Te6 | 0.7 | mu757 ) 290 i 1 01 10,20 | 2.0 | 25 i 1.2495
70 i 1 loa o082 ! 82 : 08 [ 57%9 |29 | , ! g
80 1 1 105 | t.0h 10 | 1.0 | 7.39%5 | 500 | 1 0.1 o021 } 2. ! ki1 b 1,005
90| WE - 1.2 I 305 | j 8.0
RicONR" _I' 1.0 0.20 20,0 | 1.5 ! 4, 1711 _310_5 “BP ': ; ¢
110 11 | 1.0 0.6 | 26.0 5.0 | 18,4046 515 | ‘ | 3 E
i 1
deo | 1 I 1.0 047 [ 47,0 | 10.2 | 32,8257 i 320 ; BP i * i !
150 1 B : | ! | 325 : | | [ €
N i ) | 330_|_=e @
150 1__TB : i 3 i 335 | ‘
260 3 { 1.0 0.5 | 56,0 | 11.2 1 39,1795 | 3k0 1 1 0,1 ' 020 | 20 | 1.8 : 1,2993
17041 1 1.0 0.18 | 18,0 3.1 5 12,6291 | 345 : i ]
i i [ : i i
80 ! 1 ! 0,67 ' 6.7 ' 1.8 LG5k 1350 | 1 0,1 0.19 1.9 2.6 1 1.1708
90 11 | 0.1 0436 36 | 1.6 2,4558 335 ]
200 1 0.1 0.26 2.6 1.0 17847 360 |1 0.1 0.19 1.9 1.6 1.2k02
21C 1(BR) 0.1 0.26 2.2 0.8 15134 i
20 1(BR) | 1.0 0433 33,0 0.8 23,5020 ! | P
~ Photo Research Pritchard Photometer *L = Footlamberts corrected for photometex
Photometer Aperture Factor 0.10 v aperture factor
Xenon Lamp Amperagze 800 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer




o
®
o

(o]

5-D Angle = O Window # ohly
v . e RAW DATA SEEET Start Lg 175
a5 — End Ly 175
Date 25 April 1969 - . - - Mean I,
INDOW SCATTER MEASUREMENTS sd =
EOCOSY 11‘ o é
Photometer] Tull Meter (it-L _)—;""' ft-1)_ L, L _ Photometer| rull Meter | fe-L) _%‘ ff:l'-)_h_ L - o
9 Filter Scale | Reading |L_x10 belO = 5 x10 2 8 Filter Scale | Reading| L x10 be].O' ———3 x10
X e W E_CosY . . W E CosY
. __|_TFactox Setting 0 ) Factor Setting 5]
0{(360)__1 | 0.1 T g.e2 2.2 1.2 1,769 250 5 _1(BR) | 1,0 Qa75 | T540 1.1 63.7123
5 ' 2ko 1(BR) ‘0.1 0426 26 | 1.2 2,1098
10 1 0.1 0.28 2,8 1 1.0 2.9970 250 1 D.1 . 0.28 2.8 1 1.4 2,2629
15 . 260 |1 t 0,1 __| 0.0 4.0 1.1 13,3049
2o i 1 0.1 | 0.2 b2 0.85 3,5008 270 | WE 2.7
30 ¢ 1(WR) 1.0 043 45,0 0.8 36,5139 | 275 B S —
_ Lo i 10000(wR) 10.0 0459 5900000 | 0.7 5,019,397 _ | 280 1 0.1 0439 349 4.0 2.9776
50_1_ 1(wR) 1,0 | 0.8 | 8h0 0.7 | Tiaozo: | 265
_60__; 1(WR) 0.3 225 22.5 0.8 19,0737 290 1 0.1 0.33 343 L7 2,076
70 41 043 2.68 26,8 0.9 22,7234 255 8.5 1o ~
8011 1.0 0.28 28.0 1.3 23,7102 300 | BP
90 ! WE | 1.6 505
—1-0-0—-.i 1 1.0 | 0,50 | 50.0 2.2 42,3500 510 | gp
Aot 1.0 | 070 | 7040 9.4 584752 315 ]
120 TB 320 BP
; -
30 | _TB 525
140 T8 _ . 330 | _1 Q.1 0.22 2.2 1.8 1.7185
250 4 1 1.0 1 054 540 |11 14 9874 235
42 3 ; i
260 . 1 1.0 0420 2040 {31 | 16,7511 ko | 1 0.1 0,19 1.9 2.6 1.3952
170 l 1 0.1 1 0.78 7.8 | 1.8 6826 | 315
180 ¢ 1 0.1 0.k2 ) 1.5 34455 350 1 0.1 0,19 1.9 1.6 14802
(150 1 0ol 0429 249 1.0 2,3820 395
200 1 L 0.1 0.22 042 0.8 1,8035 560 1 0,1 1 0,19 1.9 1.2 1.5143
210 1 1 I 0.1 0.19 | 3.9 0.8 1,5483
220 | 1(8R) | 0.1 | 0.29 | 2.9 | 0.8 243991 , i
Photo Research Pritchard Photometer ™1, = Footlamberts corrected for photometer
hotometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (_specula'-:)
BR = Zlackbody Reflex {(due to WR)
BP = Beam blocked by photometer



18

5-L Angle = 0° Window 7 ohl _
v . 50“ RAW DATA SHELT Startc Ld 175
End Ly 172
Date 25 April 1 - . ey e Mean L 173,
25 April 1969 TINDOW SCATTER MEASUREMENTS EOCos‘i’d ——.15—5-90.6
IPhotometer] Full Meter (ft-L) , "Rft-L) b%L L = {Photometer| Tull Meter (£t~L) \It-L) | L -L _
6 | rilter Scale ReadlnblL %10, -5 ILb*clO LI 2o %1077 @ Filter Scale | Reading| L x10 3 belo —E—*E? %10
O ~i Factor Setting _ﬁ l :L os¥ ..t __Tactor Setting W GCosY
0(360)__1 0.1 0,20 2,0 1.0 | 2,090 230 |__1(BR) 0.1 o1 | Eel 1.5 13575
_-5 : {l | 240 1.(BR) + 3.0 1.8 1880 1.8 207.1970
10| 1 0.1 0.21 | 2.1 0.9 £,2118 250 | 1(BR) 0.1 048 | 14,8 2.0 | 5.0745
15 [ 260 |1 0.l Q.72 1.2 3.8 15236
20 0.1 0.27 | 2.7 0.8 2.8903 ! 229,? WE ! 9.2
30 1 0.1 0.3k |3 0.8 5.6625 | 275 | i 1
ko j 1 0.1 | 0.3 [ 6.3 0.8 | _ 6.8617 280 | 1 0.1 | 0.1 | 7a1 8.2_|_6.018
50 ¢ 10(¥R) 1.0 0u1h 1 140,0 | 0.9 | 1mhup | 285 10.6
_.60_1100,000(WR] 1.23 112500000 2.0 |15,568,969.8 | 250 ! pp
_70 4 1(WR) 3.0 2.5 | 2l5,0 3.9 | 269.8459 295 |
IR | 1 1.0 2.06 1'216,0 | 8.2 | o37a3797 300 | BP ! ’ |
90 _|_ WE ‘ 9.8 | 305 ! | i
100_i_1 3.0 1.25 1125.0 ! 12,8 | 136,839 510 | 8P i ‘
110_i__TB | 515
120 | _TB ' | 320 | 1 0.1 0,22 | 2.2, | 1.8 | 2.2283
50| 8 - i 525 '
1o | 1 1.0 047 | 47,0 | 11,1 [ 50,6243 530 |1 0.1 0.19 | 1.9 2.6 | 1.8001
150 | 1 1,0 0.26 | 26.0 2.0 | 28,3293 335
160 | 1 0.1 0.82 | 8.2 1.8 | _ 8,847k 350 | 1 0,1 0.18 | 1.8 1.7 1.7981
A0 5 1 0.1 0.l i b 1.6 4.7877 | 3k5
160 | 1 0.1 0.30 | 3.0 1.1 3,1881 350 | 1 0.1 0,18 | 1.8 1.2 | 1,833
190 |1 0.1 0.22 2,2 0.9 2,3276 355 '
20 |1 0,1 0.18 1,8 0.9 1.8864 360 | 1 0,1 0420 2.0 1.0 0.0060
210 1 e.1 0.17 1.7 0.9 1,7761
220 1 _0.1_ | 0.18 1.8 1.1 1,867
Phioto Research Pritchard Photometer *L =

Photometer Aperture Factor 0,10
Xenon Lamp Amperage

Photometer Field of View
Photometer - Window Dist

60,
1

ance 20"

W

TB = Transmitted Beam
WE = Window Ldge

WR =

BR =

BP =

Window Reflex (specular)
Blackbody Reflex (due to WR)
Beam blocked by photometer

Tootlamberts corrected for photometer
aperture factor .



¢80

o o
>-D Aagle = O

Y =70"

RAW DATA SLEET

Window # ol
tavt Lg 172

End Lyg 165
Dote gh April 1969 WINDOW SCATTER MEASUREMENTS gegn od Lgﬁ-*i—
oCost 0.2
iPhotometcr TFull Meter Lft-fzs*'tt—L)_h - Photomeler| Tull Moter fft-L) = fi-.-L)_h LT e
g Tilter Scale | Reading L_x10 L xt ' %1077 5 Filter Scale | Reading | L x10 “j L x10 Gos¥ ¥10 7
I S o W N . W b E Cos
- .1 _Fzotow Setting Factor Setting 0
336 1 L 0.1 0.18 1.8 -5 2,8%1h 230 |1 0.1 0.21 2.1 1.8 35,1885
50 240 | 1(BR) | 0.l 0438 5,8 | 2.0 5978l
i .
_io g1 0.t 0.20 2.0 | 0.8 5.1885 250 | L(pr) | 10.0 0:40  1400,0 | h.o | 663.6110
15 1 e6o | 1 043 1.0 100 10.0 1h,9461
RO 0.1 025 | 2,5 | 0.8 4,0188 2ro_ | W 2k.0
.. i o )
50 11 Q.1 0.29 ! 2,9 0.8 4.6831 275 5.5
1 1 _ PRyl
T N 048 L8 | 0.9 71,8135 2C0_|__BP
Ml 1.0 Q11 | 11.0 | 1.3 | 18,0516 285 )
_ 6o |_1(WR) 1.0 0.70 70.0 5.0 115.4178 1250 1__BP
_70_|100,000(WR]) 10,0 0.3%  [3hoooood 1k.5 | 56,463,396 | 295 e e
go_| 1(wr) | 10.0 0.85  1850.0 |42.0 l1,k0k.61 300_|__BP
L90_ | _WE i 47.0 305
100_| _1B , 1 310 | 1 0,1 0.2l 2. 2.2 |  3.6203
110 | TB 515
120 | 1B ' 320 1 0,1 0,18 1.8 2.9 205076
i%0 | 1 3.0 0.h1 411.0 16.9 66,2780 325 :
o 1 1.0 _0.28_ _1.28.0 | 3.2 15,9844 320 | 1 0.1 0.16 1.6 1.7 23747
%011 1.0 Q.11 _; 11,0 | 1.8 | 17,9686 355
160 i 31 0.1 0.7 b7 4 1.6 | 7.5395 360 | 3 0.1 0.1k Lk 1.2 2,125
1ol | 0,1 1029 | 29 i1 | ngxss | 35
180 41 | 0.1 0.21 2.1 0.9 343379 356 | 1 0.1 0.15 1.5 1.0 2,349
RO 0.1 0.17 1.7 0.8 2.6903 535 S N
200 |1 0.1 0.15 1.5 | 0.9 2,3415 350 | 1 0.1 0,18 1.8 0.95 | o.8314
210 |1 Qul | 05 | 15 | 1.1 | 2,583 7 o] N
220 i1 . 0.l Lo0a6 | 1.6 | 1.3 2,410 | | an -
 Photo Research Pritchard Photometer "L = Footlamberts corrected for photometéer
Dhotometer Aperture Factor 0,10 v aperture factor
¥enon Lamp Amperage 80o TE = Transmitted Beam
Photometer Field of View 1 WE = Window Edge }
Proteometer - Window Distance 20'° VR = Window Reflex (specular)
BR = Blackbody Refiex (due to WR)
BP = Beam blocked by photometer




€80

%-D Angle = o°

Window # oLl

v . 8y RAW DATA SHEET itzri Ly _165
tnd Ly %EB
Date 25 April 1969 WINDOW SCATTER MEASUREMENTS Mean \Ii,‘d T
E,Cos 3043
1Photometexr} Full Meter ft-L)_B"*"\ ft"l‘)_l-r §LW-Lb ] |Pnotometer; TFull Meter {ft-L) _;\:\ft-q..)_br T .
9 | Filter ! Scale | Reading LA10 7 L L x10 = Tosy ¥10 5 2 Filter Scale | Reading| L x107~ L %10 —__EwCo:\" x10 “
.. ..l Factor Setting ! o i Factor Setting v o
1{350)_ 1 0.1 0,12 (1,2 ! 0.8 3,6971 2%0 |1 0.1 0.18 1.8 1.5 5. 1166
: | : B
_2i 1 ; 2h0 | 1 0.1 | 0.26 2.6 2.9 | 7.6952
1o 1 0.1 0.6 116 i 0.8 5.017h | 250 i 0.1 0.48 4.8 17.0__|_ 10,2330
15 1 . 260 1(BR) 10,0 Q.66 166040 19.5 | 2172,3113
2 .1 Q.1 | 0419 [1.9 i__0.8 640077 270_) WE :
30_|_1 0.1 0.22 |22 | 0.95] 6.8 275
20 | 1 0 [ 035 133 1.00l 10.531 280 | BP R
R 0l |04 |74 | 1.60| 23,8091 | 265 |
G0y 1 2.0 | oph ko | 610. 77.2100 | 290 | BP ‘
7ol 1 | 10,0 | 0,19 1190.0 | 26.00| 618.605 | 295_{. . L
.69 ,100,000(WR7 10.0 Q.79 {79000000; 139.00 | 260,777,666 1 300 1 0.1t 0.52 5,0 | 2.6 16.3068
90 _uE | 305 | | ;
100_|_mm i l L 310 | 1 0.1 | 0420 2,0 | 3.2 | 5.54%
S : ; | 315 | ! .
120 11 |30 0.45 | 45,0 8.5 | o738 | 520 | 1 | 6.1 0.1k th o 19 | 3,991
3011 03 | 1.8 | 14.8 3.2 1 U7.7982 | 325 | | |
1o | 1 0.3 121 11261 1.0 | 303147 [ 530 | 1 | 0.1 0012 | 1,0 1 1.3 3,5320
50§ 1 0.3 040 | 4,0 | 1.6 | 12.6757 ! 335 _ '
00 ¢ 1 0.1 0.2k | 2.4 i I 75592 340 | 1 0s1 0,11 .1 { 1.0 | 3,3009
170 1 1 0.1 0.16 16 1 1.0 L ,951h zLs | i
180 | 3 0.1 | o5 | 15 | o8| koem2 350 | 1 0.1 | o1 | 3. | 0 | 3y
150 1 0.1 0.11 1.1 0.8 33670 255 -
200 ! 1 0.l 0,11 1.1 1.0 343009 360 1 0.1 | 0.12 1,2 { 0.8 3,6971
210 1 0,1 0,11 1.1 1.2 3,2349 ;
20 | 1 0.1 | 0413 1.3 1.3 3,8621 , _
Photo Research Pritchard Photometer *I, = Footlamberts corrected for photomster
Photomater Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 80 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (specular)
3R = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer




Window if o LA

o Angle = O
o Yoeg® RAW DATA SiEEY Stavt Ly 215
~ \ | ; End Lg_ﬂ _g_(]?g__
Hate L iyl WINDOW SCATTER MECASUREMENTS MO b ell
L,Cos¥  319,k3.
Photometer Full Meter ft-L)_z"‘{IbL)_LL L\ -LD = Pnotometer Fall Meter {ft-L) _.",‘MIC"JJ/_h L;;— ) -
& Filter Scale | Reading |L_x10 L, x10 —:7— 7 ¥i0 2 Pilter Scale | Reading| L %10 2l w10 7 x10
. e v b %_CosY —— \% “b T CosY
e j_Factor | CSetting ° o el octorx Setlting e |0
0{360)___ mP |_230 L 10, 4 .26 280 1.2 L27.54
. 240 1 10 _ .2l 240 1.0 109.32
1o BP | . 250 1 10 .19 190 0.9__|__86.54
151 LR |3 11| 110.0 | 50412 g0 | 1 3 L.k 1o 0.8 63,76
20 1 1 8 48.0 1.9 21.78 | 270 WE 0.8
. 1 1 .38 38.0 2.6 17.19 275 ! ; o
50 ! 1 *35 35.0 1.6 15.87 280 |1 3 "5 65. | 0.9 29.58
- ~ _ i
) 1 1 .35 35.0 i.2 | 15.89 285 i
- 1] - - b
60_} 1 1 L 40,0 1.0 18.18 250 1 ! 46 6. 1.0 20.91
0 1 1 .53 53.0 0.8 2k.11 295 | _
Lo 1 1 .79 79.0 0.8 35.97 500 L L -38 38, 1.1 17.26
90 WF. 0.8 205 '
100 1 3 1.75 | 175.0 0.7 3 79.70 310_ L 1 .32 32. 0.9 14.54
110 1 3 2.2 220.0 0.8 1 100.22 315 )
_120 1 3 2.h5 | 245.0 0.9 | Ml.61 320 1 1 .36 36. 1.5 16.33
30 1 3 2.9 290.0 1.1 | 132.11 325 |
110 1 10 .38 380.0 1.5 | 173.10 ) 1 1 41 1Ll 2.3 18.57
15 1 10 > 500.0 2.1 ! 207,76 325 |
B B 10 .8} 800.0 | 0.2 | 36411 340 1 1 57 | 57. 1 b2 25.78
170 | . 1B 35 | 1 1 62| 62. 8.4 27.57
150 | TB 350 BP
190 ! T8 355
200 1} 10 .72 7e0.0 | 114 | 327.60 360 BP
210 | 1 10 7ot 7040 2.6 214.07
~ : M : ¥
220 | 1 10 L .37 i a70.0.4 1.6 | 168.54 % , i , i 5
Photo Research Pritchard Photometer *L = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 v aperture factor '
Xenon Lamp Amperage 800 T3 = Transmitted Beam
Photometer Field of View 1 WE = Window Edge .
Photometer - Window Distaace 20" WR = Window Reflex {specular)
BR = Blackbody Reflex (due to WR)
B? = Beam blocked by photometer




el

3-D Angle = O Window # 246
¢ - 10° RAW DATA SUEET ELar]i:_' Lg 205
- lknd d 2]_()
£23/31/60 WINDOW SCATTER MEASUREMENTS Mean Lg 207.5
IJoCosA 213.53
'—_I“"—Phé?o.—neteri Full [ Meter (ft-L), "(Et-L) , RN 5 i IPnotometer] Full | Meter (ft-L) _“'_\ﬁ:ﬂf:i; L
9 .+ Tilter | Scale i Reading |L x10 belo —— x10 0 Filter Scale ! Reading | L x10 {belo ’ =10 -
! I l W 1E_CosY I - W . ; (‘os‘f
_ . 1 TFactor ._Setting ! i O R ractor Satting i L
2(3¢0) | | 230_ 1 3 1.8 [180 i 1,0 ! 8h.25 .
= ! b :
5 |__1OORR ! .1 3 3000 | o toyos  d ekl 1 13 | 1.5 | 150 0.9 | 70.20
10 | 1000WR_!__10 .66 1660000 1.9 i 309,089.96 ;_ 230 1 3 1.25 | 125 .8 58450
A5 i _260__ L 3 9 90 0.8 k.11
_20 b 1 | qn 1 26 | 3h.53 270 | | 0.9 |
30 1 A7 by, 1.7 21.93 275 | ?
w0 |1 1 39 139, 1 1. 18.20 _280 L 1 .18 48 1.1 122l
041 1 .38 1 38, 1.0 1 17,74 295 i
B R I '
L6051 1 Ltk Lk, 0.8 ' 20,56 [ 290 1 1 .33 33 1.1 1 15.40
1 1 6560, 0.75 | 28.06 ! 295 . ;
' ~ B 1 1 4
{ 1 o o0 ! 0.7 l 12 11 t_ 300 i 1 i 1 | .28 28 0.9  113.07
! 0.8 | 305 I | |
3 2,05 205, | _0.8 | 95,9 510 1 1 .26 26 1 1.5 | 12.10
3 2.5 1250, | 0.95 | 117.03 b 315 !
10 23 1300, 1 1.1 [ 160.44 520 _ 1 1 »27 27 2.3 12,53
10 .38 1380 ] 1.4 ) 177,89 525 | -
10 51500, | 2.2 | 234,05 0 |1 | .31 31 12 g3
10 .56 | 560, 10.2 | 261,78 335 1 ! 1 .32 32° | 8.5, 14.58 .
| j 350 BP
150 1 BR 10 .62 1620 1.2 289.83 355
RESY 1 BR 10 .38 1380 3.1 1 177,81 360 BP !
210 1 10 .28 |280 1.8 131,04
220 | 3 10| .22 oo 1 1% | 102,9 , e
Photo ncsc,ahch 1’ itchard Photometex ')"L_ = Footlamberts corrected for photaseter
Photometer Aperture Factor 0,10 W aperture factor
Xenon Lamp Amperage 80o TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reilex (specular)
8R = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer




W] 5-D Angle = o°

Window # 246

* v o 20° RAW DATA SHEET Start Lg 210
Date_ 3-31-69 ﬁzian _207.5
—2n2an R WINDOW SCATTER MEASUREMENTS EOCOSYd 20575
Photometer| Full Meter ft—L.)_B'”(ft—L)_ll_ LW-Lb -5 Photometer| Fall Meter (_f:.L)’:i IL-L): VS A
o Filter Scale | Reading (I, x10 belo v x1 0 Filter Scale | Reading walo _ belo
e | _Tactox Setting W EOCOS R Factor | Setting
0(360) 1.9 230 1 3 1,25 |- 125, 0.9
5 240 1 3 1.05 105. 0.8

10 1 WR 10 .58 580 2.6 284,53 250 1 3 .9 90, 0.8
15 260 1 1 .67 67. 1.3
_ 20 1000 WRI 10 49 1490000 1.7_1240,490.71 270 WE 1.1
=20 10 WR 1 .77 7790 1.2 377.85 275 .

Lo f 1 1 .5 50, 1.0 24,49 280 1 1 .38 38, - 1.2 18,59

50 1 1 .46 46, 0.8 22,53 285

&0 1 1 .51 51. 0.75 24.99 290 1 1 .29 | 29, 0.9 14.18
70 1 1 .68 68. 0.7 33.33 X%\ ]
L8t 1 3 1.05 105. | 0.7 51,49 | 300 1 1 .25 25. 1.5 b 12,19
.90 WE 0.8 305
e T B | 3 2,5 250 1.0 122,65 310 | 1 1 .23 23, 2.4 1 11.17
_110 1 10 .32 320 1.2 156,99 21 :
A2 10 2.5 390 | 1.3 191.33 520 1 1 .24 24, b1 11.57
130 1 10 .51 510 2.2 250.19 525 1 1 .25 25, 8.k 11.85
100 1 10 .76 760 | 10.2 372.50 | 350 | _ BP ~
_130 TB , 535

160 TB E 30 BP -
176 TB 35

180 1 BR 10 .58 580 | 11.2 284,11 | 350 BP e
190 1 BR 10 .36 360 3.2 176.53 355 1 BR 3. 1.2 120, - 58.89
200 1BR__| 10 28 280 1.8 137.33 | 560 1 1 .5 50. 1.9 26,44
210 1 BR_ 10 2 200 1.5 98.08

220 1 3 |_1.5 150 1.0 23.57 _

Photo Research Pritchard Photometer *L = Tootlamberts corrected for photometex

Photometer Aperture Factor 0.10
Xenon Lamp Amperage

Photometer Field of View
Photometer -~ Window Distance 20"

8o
1°

TB
W=
WR
3R
BP

[T 1S | I

aperture factor

Transmitted Beam

Window Edge

Window Reflex (specular)
Blackbody Reflex (due to WR)
Beam blocked by photometer




L8a

3-B Aagle = 0°
v

RAW DATA SHEET

. Jb -
Window 7 243

Start Lg _205

— AnO
= 30 End'Ld 205
Date 3-31-69 WINDOW SCATTER MEASUREMENTS Mean ‘%d 203, _
_EoCos 185,51
il’hgtomei:er'; Full Meter (_f:‘.-hI.:);—'—'x'_(':“E'*.-::_I.'.-)_LL !Lw-Lb -5 ! iP’nofometer Full Meter { ft-.L)t;"Tf‘E:ﬁ:)IYf‘;-Lb —_—_:
9 i Filter } " Scale | Reading !LWXIO. }belo w x10 7+ & 1 Tilrer Scale { Reading walo belo I-E—a—-\-y x10 -
__ __i_Factor Setting ! e . l__ i _Factor Setting : ‘ o
1360) | _2.6 (230 1 1 3 .9 90. 0.8 | 48.47
5| 2o | 1 1| .74 | 74 0.8 | 39,84
0] 1 W46 46,0 1-6 26,71 {250 1 1 .67 67, 1.0 | 36,06
15 1 , | 260 1 1 .51 50, 1.1 ! 26.89
_R5_ 1 10 R 3§ 2.85 285,01 1.2 153,56 10 WE 1.2 |
_59 I__Pegged ! i | ' 1.0 275 | ’
S0 1WR__l.01 {1 .92 i 92,00 0.8 49,54 | 280 1 1 .31 31, 1.0 16.65
= H i
50_35_1 I 1 .61 61.0] o0.75 32.84 | 285 | !
so i1 .1 | ,e4 | e4.0) 0.6 3%.46 1290 i1 ' 1 | .25 | 25. | 1.5 | 13.39
101 |1 [ .5 ] 5.0 0.7 45,78 | 295 | : P
81 1 3 1.4 | 140.01 0.8 65.42 | 300 1 1 .22 22, | .4 b 11.72
i [}
90 _{_WE , | 1.0 | 305 | | -
1001 1 101 .35 350,01 1.1 188.60 ;310 ; 1 | 1 .22 22. | k.0 | 11,64
11031 110 W42 420,01 1.5 226.32 1 315 | 1| 1 .22 22, 1 8.2 | 11.41
- | ¥ H s
104 3 10 56 ' 560.01 2.2 301.75 | 320 BP g i ;
130 11 i 10 .85 | 850.0} 10.2 457.64 | 325 ] i
140 | T8 i 330 BP | '
H t IS -
330 ;7B | | 335
- 1 v t -
120 { g ‘ 340 BP |
ol 1 10 54 540,0 ¢ 11.2 290.48 355 1 BR 1 92 92, | 49,59
180_j 1 10 .33 330.0 | 3.1 177.72 350 1 1 .26 26, 1.8 1 1391
190 4 1 10 23 | 230,0] 1.9 123.88 | 355 ’
200 | 3 pr 3 1,75 |__175.0 1.5 94,25 360 1 1 32 32 a6 17.10
210 | 1 BR 3 1.7 120.0 | 1.0 91,58
20 | 1R 3 11 | 1100l 0.8 59,25 ‘ ,
Photo Research Pritchard Photometer *L = Footlamberts corrected for phoktoimeter
Photometer Aperture Facitor 0,10 v aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Ldge
Photometer - Window Distance 20" WR = Window Reflex (specular)
' BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



38

5-D Angle = 0° Wincow # 246
. 0 RAW DATA SHEZET Stazt L 205
¥ =Lko DAk DAL onebe g 29>
Date  3-31-69 WINDOW SCATTER MEASUREMENTS Mean Ly 205
- I]Ouos‘r' 164,09
Shovometer| Full Mcter ft-L.) A(“-L)-M‘I‘v L 5 Photometeri Full Meter {ft-L) _MEE-L, L W-Lb )
Tileer Scale | Reading valo Lb‘c 10 IE Coay x10 9 Tilter Scale | Reading walo 2 belo T Cos?¥ %10
e ).Tactox Setting \ ifo " —_J__TFacror Setting e
{350 . 1.6 250 1me |1 .68 | 68.0 | 0.8 41.39
__? 20 | 1 1,56 56.0 | 1-0 34.06
. | 1 .33 33. 1.2 20,03 i 250 1 1| 49 49,0 1.0 29.80
S e i_260 1 1 .39 39.0 1.0 23.70
- R 1 .5 55, 1.0 | 3345 4 o70 VE ' 0.9 |
20.|__10wR |__1 .66 660, 0.8 i 402,16 | 275_ ! !
40 1000WR_i__ 10 .99 1990000 | 0.8 1603327,39 ! 280 1 1 .26 1 26, 1.5 15.75
e | ! I
50 1HR 3 1.2 i 120. 0.6 | __ 73.00 %._2.85 ! !
___63__l 1 3 .95 95. 0.7 57.85 i 290 1 { 1 22 122, 2.5 13.25
70 1 3 | 1,25 125, } 0.8 76,12 | 295 g |
n | N R i ¢
_80y 1 L3 1.8 180, 1.0 | 109,63 300 | 3 1 21 21, | b1 b 12.54
90| _WE___ | A 1; 1.2 i 305 1 L1 | 22. | 80 | 12,91
_ J.OQ___% 1 10 .47 470 1.5 286,33 | 310 BP '
110 5 1 10 .61 610 2.2 371,61 i 315
120 ! 1 T 10 .89 | 890 | 10.2 | 541,76 | 320 BP |
1Y TB | ‘: | i 3__:725_'_ 'i
50 | g | ; } a % I N
3 | i ' § = T
250 . TR , [ - | 222 | 1 BR 3 .38 38, 123,15
el 10 52| 520 1 1.2 | 316,21 350 | 1 .3 2.0 20. 1.8 | 12.07
a0l 1 |10 .32 | 320 3.1 194.82 1 3h5 | i
1 ! ’ Yy % H
B0 | 1 10 .21 210 I 1.8 127,86 ' 33C 1 1 ER Y, 22, ! 2.6 1 13,24
190 1 | 3 1.55 | 155 ' 1.6 . o436 | 355 i | ]
200 | 1 s 1.25 | 125 1.0 76,11 350 1 3 P25 | 25, 1.6 15.13
210 i _1BR_[ 3 1,0 [ 100 | 0.8 i 60,89 % | .
220 {  1BR__| 3\ 1.4 140 | 0.8 | 8597 , ‘ i _ |
Photo Rcsearch Pritchard Photometer L= I‘ootlamberts correctec for photometer
Photometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 80 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Thotom2ter - Window Distance 20" WR = Window Re Flex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer




68a

3~D Ang]e = O

Window ¥ 246

v - s RAV DATA SKEET Start Ly 205
End Lg 205
Date_ 3=31-69 WINDOW SGATTER MEASUREMENTS ::IzCZS‘T;d %)%3‘9
Photometer! Full Meter L)_ *£e-1) L 5 L, _ Photometer| Tull | Meter (ft-L) _""be"T- :'):*I'.._ﬂ:'—“ i
9 | Tilter | Scale Reading %10 7 {12107 ETo2o 51072 | 6 | Filter | Scale | Reading | I 210771, x10™t =Ly 10
i Ractox Setting w OCOSY R Factor Setting}{ ~ W E Cos¥
(360 L 31 31.0 1.2 22.12 30 1 BR 3 1.95 | 195 | 1.1 141,54
_5 2ho 1 BR 3 55 55 1.2 39,85
100 1 1 .39 39 1.0 28,25 i 250 1_RR 1 bl A 1.h 31.85
15 260 1 1 4 40 1.1 28.97
_20 11 1 .52 _52, 0.8 37,10 270 UE, N 2.7
30 1 .18 78. 0.8 56.59 275_| ' -
Mot _1wr_ |10 .22 720 0.7 502 .86 260_ 1 1 11 31 4.0 .92.22
_hBQ_j Pegged 0.7 1285
_69i_ 1wr ! 3 2.55 | 255 0.8 185.14 ;290 1 1 29 | 29 | 4.7 20.72
105 3 2.35 1235 0.9 170.60 292 1 1 .28 28 8.5 | __.19.71
804 3 2.9 290 1.3 210.52 300 BP -'
90_: WE i 1.6 305 BP
100 ¢ __1 10 .69 690 | 2.2 500.96 | 310 BP
0.1 10 3 25 | 1250 9.k 907.15 315 | T
120 i 1B ; ! 320 BP
130 | TB ’ ’ ; 325 | 18R 3 1.0 | 100 72.62
150 TR i | 550 1 .3 2.35 | 23.5 | 1.8 16.93
150 10 L3 g L7000 14 o 507.57 335
160 1 1 0+ .31 i_3lo. 3.1 224,91 | 350 | 1 .3 2.4 26.0 | 2.6 17.24
170 1 10 4,21 | 210, 1.8 152,38 3L5
30 1 [ 3 1.5 150, | .5 108.83 350 1 .3 2.6 26,0 | 1.6 18.76
190~ 1 3 11| 110 1.0 79.81 355 '
200 1 3 .85 85, 0.8 61,67 360 | _ 1 1 .31 31,0 1.2 122,42
210 1 1 Wi 70 0.8 50.78 . ’
220 | 13 1 l__.8 | s, | 038 59,49 |
Photo Research Pritchard Photomctexr *L = Footlamberts corrected for photometer

Photometer Aperture Factor 0,10
Xenon Lamp Amperage 80
Photometer Field of View 1
Photometer - Window Distaace 20"

[¢]

aperture factoxr

TB = Trensmitted Beam

WE = Window Edge

¥R = Window Reflex (specula:.)

BR = Blackbody Reflex {due to WR)
BP = Beam blocked by phox.ometer



06a

o

3-D ingla = 0 Window # 246
v & RAW DATA SGEET Start Ly 05
—— End Ly 205
Date  3-31769 WINDOW SCATTER MEASUREMENTS gzzgsgd ig;:lo
Photometer| Full Meter (ft—Lf:“tft-L) L - ~ Photometer]| TFull Meter [(ft-L) ift-L) iL -L
0 Filter ¢ Scale | Reading LWXIO-) belO- EHES—? x10~7 9 Filter Scale | Reading!| L xlO_5 belo- = DY x10
o |_Tactox Seiting Lo08 e Facior Setting v Cos
6{260) 1.0 230_ 1 RR_ 3 1.0 100 1.5 93,23
5 2h0 1 BR 10 .36 360 i.8 335,96
10, 1 1 4 sa. 0.9 37.25 | 20| 1 1 46 46 2.0 42.76
15 260 _ 1 1 48 48 3.8 44,46
NV I | 1 .51 51, 0.8 47,54 270 WE , 2.2 !
L0 1 1 .6 60, 0.8 55,9 275 i —
I ! .3 1.1 110, 0.8 102,63 280 1 .43 43 8.2 . 39.38
301 __10WR_|_3 1.75__ 1750, 0.9 1633.90 | 285 1 BR .47 47 10.6 1 42.89
_60_1___Pegged ; 2.0 290 BP | %
7010 1 66 660} 3.9 615.88 295 fv l
8 {10 ! b .59 590 8.2 550,12 300 BP ! ‘
% 1w l g ) 9.8 305 |
_too_| 10 1§ .4 460 | 12.8 | 409.63 510 | P |
110 TB 3 § 515_| 1 BR 3 1.3 130 T 121.38
120 T8 | P 320 4 1 .3 2.6 26 1.8 | 24.10
0 | mR | | 525 | '
k0 | a0 3 7! 700 | 11.1 63255 530 |1 3 2,55 | 25.5 | 2.6 | 93.56
150 1 1 10 31 | 310 3.2 289.15 335 ! | !
o 1 1 0 .2 200 | 3.8 ! 186.57 _ [3k0 | 1 3 ) 2.6 26,6 | 1.7 2467
wo |1 3 |24 140 | 1.6 | 130.56 ' 345 | '!
80 | 1 3 1.05_ | 105 1.1 97.93 [ 350 | 1 .3 2.8 28,0 | 1.2 26.03
90l 1 3 8 |80 0.9 {7461 135 I ]
200_1 1 1 .65 |65 0.9 1__ 60,60 ! 360 1 1 33 1 33,0 1 1.0 i 3071
210 1 1 .55 | 55 0.9 i 51,26 l !
220 1 L1 i .49 1 49 1.1__| 45,64 | L }.
Phaoto Research Pritchard Photometer *;, = Tootlamberts corrected for photoweter

Photometer
Xenon Lamp
Photometer
Photometer

Aperture Factor 0,10
Amperage

Field of View
- Window Distance 20"

80,
1

WE
WR
BR
BP

LI [ '

aperture factor
Transmitted Beam
Window Edge

Window Reflex {specular)
Blackbody Reflex (due to WR)
Beam blocked by photometer



16

0

7-D Aagle = O Wiadow # 246
v RAW DATA SHBE Start Ly _205
* =170 End Ly 205
Date  3-31-69 WINDOW SCATTER MIASUREMENTS Ei;;s\];,‘d 5(3)?56
hotometer| Full Meter ft-L_B' LL—L)_u[L -1, = Photometer| Full Meter (ft-L) Sxxt-L) L5, -
%] Filcer Scale | Reading [L x10 belO “ x10™7 0 Filter Scale | Reading| I _x10 2 belo T Cos¥ x10 ~
. Tactox Setting v EyCos? o Facior Settingz: v £ ,Cos
3(350) — .9 230_ 1 1.4 40 1.8 54,35
5 2k0 1 BR 1 .92 92 2.0 125.30
- 10 1 1 .36 36. 0.8 49,03 250 1 BR "3 1.3 1300 4.0 |.1773.95
5. 250 10 .3 1.55 155 10.0 210,21
20 _| 1 1 45 45, 0.8 | 61.31 270 WE 24.0
301 1 .6 60. | 0.8 81.79 | 275 15.5
ko1 1 .89 89. : 0.9 121.35 280 ) BP
_56 1 3 1.6 160 1.3 218.22 | 255
_6C_ 1 _10WR |__10 36 3600 5.0 4913,32 299 BE
.70 Pegged 14,5 __.2.9_2 e e s v
80 1 10 10 4 11400 k2.0 1905.26 300 BP
50 | wm 470 305 | 1 BR 3 1.05 | 105 143.32
.1.00_-1 TR 30 | 1 1 .33 33 5.0 WG Th
110 | TR 215
120 TB 320 1 1 .28 28 2.9 37.82
330 10 3 .6 600 110.9 817.51 325 ’
140 10 1 Ak | 340 | 3.1 463,671 530 |1 1 .26 |26 LT 35.25
1% 10 1 22 220 1.8 300,05 535
160 1 3 1.2 120 1.6 163,58 350 1 .3 2,5 25 1.2 33,96
179 1 3 .85 85 1.1 115,87 345
180 1 1 .66 66 0.9 89.96 520 1 .3 2.65 26,5 1.0 36.03
150 1 1 .53 53 0.8 72,23 325 e e
200 1 1 45 45_1_0.9 61.30 360 1 3 2.9 29, 0.9 39.45
210 1 1 41 41 1.1 55.81 e e
220 1 1o {39 39| 1.3 53.05 ' L -
Photo Research Pritchard Photometer * o= Footlamberts corrected for photoumeter

Photometer Aperture Factor C,.10
Xenon Lamp Amperage

Photometer Field of View

820

Photometer - Window Distance 20"

W
3

WE

BR
BP

LI O | O I

aperture factor

Transmitted Beam
Window Edge

Window Reflex (specular)

Blackbody Reflex (due to WR)

Beam blocked by photometexr




ZR(]

E-D/Angle = 0° Window 1 _246
v . 8° RAW DATA SHERT Start Ly _205
- End Ly 205 -
Date__ 3=31-69 . B AT A QTIENEN Mean Ly _205
———— WIRDOW SCATTER MEASUREMENTS EOCOSY
|Photometer) Tull Metexr (ft—]ﬂ?};ft-ﬂ_h L --Lb -5 Photometer| TFull Meter {fi-L) . a’:'t-TJ'/_‘ LW-LD =
2 Filcew Scalc | Reading 'walo belO T Cos¥ x10 ) Tilter Scale | Reading walo ’ belo T Cos? %10 7
. . Factor | Setting| o .l TFactor | Setting 0
15601 L] .3 2.3 | 23.0 0.8 | _6L.62 230_] 1 1 29 |- 29, 1.5 77.57
N 2h0 1 1 .36 36. 2.9 96.02
20 1 .3 2.7 27.0 0.8 72.38 | 250 1 BR 1 L2 42, | 17.0 108.36
15 : | | - . 260 10 3 1.5 150 10.5 398.09
20 | 1 L1 .35 35,0 0.8 93.89 | _270_ BP
E R 47 | 47.0] 0.9 126,12 | 275 _
f . i } .
0 1] 661 66,01 1.001 _ 177.19 280_ BP ‘ —
2 S W N 1,05 | 105.0{ 1.60 | _ 281.90 | 285 | _ | R
50 _ 1 3 2.2 | 220,0] 6.10 589,91 | 290 BP l
70 . 10 j 3 2.0 _|_2000. | 26,00 537009 .1 =9 1 BR 3 1.05 | _105. % . 282,33
&_|_pegred | 139.00 | 500 0 1 1 36 | 36. | 5.6 ¢ wb.iu
95 WE___| , | 205 J |
oo |18 | 1 ! 310 1 ) 21 127, | 3.2 | 7173
‘ — . e b 70373
1301 TR | 515 i ! i
-~ i - ¥ T
120 01 L 10 2320 320,00 8.5 | gsge | 320 | 1 1 23t g3 1 19 1 g9 oaa
130 | 1 I3 1,75 175,01 3.2 | 469.69 | 325 i i |
k0 ! 1 ! 3 1.1 110,00 1.9 ‘L 295.26 330 1 2 2.05 20,5 . 1.3 | 54.77
150 1 1 .72 72 o.! 1.6 ! 193.17 333 :
160 1 P 1 541 54,00 q,n | 144,90 | 350 | 1 .3 1.95 19.5 | 1.9 52,16
1o 1 i___ 1 W42 0 42,0 1.0 | 112.66 345
142 i ’ . = |
1o 1 | »33 !( 33.0 0.8 | 88,51 | 279 | ] 3 2,05 20,51 0:9 5486
190 5 1 1 281 28,00 0.8 | 75,07 | 325 |
00 1 1 2251 2500 1.0 | 66,95 | 260 | 1 3L 2.3 23.0. 1 0.8 61.62
w0 |1 1 261 26.0) 1.2 64,21 | '
20T S N N S .26 1 26,0 1.3 69.56 | B SRS AU
Paoto Reseavch Pritchard Puctomater "I, = Footlamberts corrected for photometer
Photomster Aperture Factor 0,10 v aperture factor
Xenca Lemp Smperage 800 TB = Transmitted Ream
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" . WR = Window Reflex (speqular)
3R = Blackbody Reflex (due ta WR)
BP = Beam blocked by photometer



OO

'_")..D Angle = Window 1, _Supracil

€6d

¥ o= g° Start L, _ 190
) End Lg 190
Date 5-8-69 S, P \ G Mean Ly 190
———— WINDGW SCALTIR ML MEN ’
JINDOW SCALTER MEASUREMINTS E Cos? T38.55
Pactomecer! Full | Meter [£&-L), “’(ft-Lj_h_ LI, = Photometer| rull Meter (f&-L) ;. it-r}"_:: I:‘::I:;“m i
6 Tilter Scale ; Reading LWx].O belo T Gos¥ x10™7 0 Filter Scale | Reading walo 2 belo ""\Cos-‘i-’ %10
. _|__Tractex Setting : N .} TFacrer Setiing
0(560) 1730 10 01 46 1 4.6 1.2 ! 2,26
__5] b 2ho 10 01 .38 3.8 1.0 1.86
10 | L _ £30 10 .01 .35 3.5 0.9 | 1.72
15 | 10 BR .1 33 033 4 16,62 28 10 .01 .76 7.6 0.8 3.79
20 | 10 .1 .18 18 1 1.9 1 9,97 1270 WE | 0.8 |
30310 .01, .61 6.1 2.6 2.9 275 .
ko j__10 . .01 ] Wb 4,0 i 1.6 1.93 2 10 .1 .26 26.0 0.9 113.05
] ! P i
L0y 10 i_+0t . .32 3,2+ 1.2 1.55 285
! 1 1 I
60_4 10 l_.01 29 2.9 ‘1.0 . 1,41 290 | 10 .01 36§ 3.6 1.0_ | 1,76
70110 .01 .33 3.3 0.8 | 1.62 295 ! .
821 1 01 63 6.4 0.9 3.13 300 10 .01 32 1 3.2 1.1} 1.56
...90 WE , 0.8 305 ]
_100_{__10 .01 .8 8.0 1, 0.7 3.99 230 1 10 01 33 1.3 0.9 j 1.62
Ji1o.d 10 .01 34 3.4 | 0.8 ' 1.67 315
izt 10 01 .32 3.2 0.9 | 1.57 520 | 10 01 RN 1.5 11,79
130 | 10 .01 35 1 3.5 1.1 1.71 325
110 10 .01 b 4.4 1.5 2.14 530 1 10 01 .53 5.3 .1 2.3 9 G5
| 29,
129 10 [ .01 .66 6.4 | 2.1 312 535 !
1504 101 | .03 1,35 13,5 | 1G.2 6.29 310 1 19 03 1.05 _110.5 4.2 | 508
o | 1B { 345 | 10 .03 1.6 16.0 8.4 | 7.64
J8o | 7B 350 :
190 ¢ 10 B .3 2.0 200 100.74 355
200 10 7B A .72 72 1.k 35.69 360
210 10 .03 1.15 11,5 | 2.6 5.66 .
225 10 .01 .58 5.8l 1.6 2.84 , , .
Photo Research Pritechard Phoiometer *L = Tootlamberts corrected for photometer
Photometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 800 T3 = Transmitted Beam
Photometer Fizald of View 1 WE = Window Edge ,
Photometer - Window Distance 20' WR = Window Reflex \specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



¥6d

- N
Window #

3 5 cil
, . RAW DATA SHEET Start Lg _190
Y = 10 ——— U et
End Ld 190 )
Date  5-8-69 WTNDOW ER MEASUREMEN Mean Ly 190
WINDOW SCATTER MEASUREMENTS B CosY" 195.57
T Bhotometer | FUil Meter ft—LX?TWTTE:ET; Lw-Lb -5 Photometer Full Meter (ft-LYt;.It—L/_k L_.]:Lh -
9 Tiitexr S3cale | Reading L x10 2 11 %10 — 5 %10 9 Filter Scale | Reading | L x10 7] L, x10 " l=— v x10
. - W “b % _CosY h . W b E Cos¥
e | Factox: Setting 1”0 . Fackor Setting ~o
(350 | 230_|___10 .01 .48 4,8 1.0 2.40
> 100 w1 .9 1.90000 46031, (250 | 10 L .01 6.0 0.9 3.02
i0 105 yp . .68 16800000 1.9  B477904.98 _250 10 .01 8.0 0.8__| 4.05
i5. . __26G 10 1 300 0.4 1153.40
_20 1 1owr 10 .29 2900 | 2.6 148,09 216 WE 0.9
30 110 03 | 1.35 13.5 ] 1.7 | 6.82 | 275 |
RO 10 03 .8 8.0 1.2 4,01} 280 | 1q 3 1.4 140 1.1 | 71,55
50 10 .01 .71 7.1 1.0 3.58 285
56110 ‘} .03 1.0 10.0 0.8 5,07 290 10 .03 1.3 13.0 1.1 6.59
_0_ 10 03 1.95 19.5 Q.75 9,94 295 e
_8¢ 10 .1 42 42.0 0.7 21.45 300 10 .01 .62 6.2 0.9 3.13
90 | _WE 0.8 | 1305
_100 10 .59 59.0 0.8 30.14 510 10 .01 46 4.6 1.5 2.28
110 10 . .27 27.0 0.9 13.76 315
120 10 203 1.55 15,5 1.1 7.87 520 | 10 .01 L2 4.2 2.3 2.03
130 10 .03 1.0 10.0 1.k 5,04 #25
10 10 .03 .95 9,5 2.2 4,75 350 10 .01 47 4.7 4.2 2,19
259110 T8 .03 1.55 15.5 1 10.2 7.61 1 333 10 .01 .51 5.1 1 8.5 2.17
oG TE | 340 '
170 | 1B , | 315 J
150 10_TB/B .66 660 337.56 350 ’
190 10 TB/BR .25 250 11.2 127.29 1355
200 10_BR .1 .16 16.0 3.1 8.02 360
210 10 .1 .2 20,0 1.8 10,14
20 ! 10 b1 | ez | 6.2 | 1.4 | 310 o
Photo Research Pritchard Photometer *L = Footlamverts corrected for photomneter
Photometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 800 T8 = Transmitted 3eam
Photometer TField of View 1 WE = Window ZEdge
Photomeier - Window Distance 20" WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



‘6

3-D Angle = 0°
v . 20°

RAW DATA SHEET

Window # _Supracel
Start Ly _190 .

Date  5-8-69 WINDOW SCATTER MEASUREMENTS Mean Ly _190
EOCos~ 186,57
- |Photometer; Full Meter (ft-LZ;?(ft'L)_h LV-Lb Photomater| Full Meter (f%:i)tjﬁft:Ly:L?I':i;”"‘"”_

9 | Filter Scale | Reading [L x10 7 |1, x107" =y x102 | 8 | TFilter Scale | Reading! L x10 7| x10 " iz==2y x10
| Factox Setting | v EqCos . Factor Setting l 1B Co
0(350) 10 WR 01 ' .54 5.4 1.9 2,79 1230 1__10 .01 2912 7.9 0.9 1 4.19

5 i 20 | 19 .01 .8l 8.0 0.8 ! 4,

10 ] 100wri .03 | 1.2 l120.0 2.6 64.18 250_| 10 .03 14 14,0 0.8 | 746
15 ' i . 260 10 1 1,25 { 12.5 1.0 933
_20 ) _10%wri 10 .82 18200000 1.7 ! 4395133.10 | 270 | wE | 1.1
2301 10 3135 ligse 1.2 7123521 275 i .
k010 .03 1.7 17.0 1.0 9.06 280 | 19 3 1.9 __ 1 190 1.2 101772

50 10 .03 1,5 15,0 0.8 8.00 285 1
60 10 .03 2.55 25.5 0.75 13.63 290 10 .03 1.95 :19.5 | 0.9 i104.03
LTO 410 .1 .39 1 39.0 0.7 20.87 295 ; e
_80 110 L1 88 | 88,0 | 0.7 47.13 300 | 10 .03 1.0 10,0 1 15 } 5.8
_S0_ | __VE 0.6 305 i T
_100 0.3 1.05__ [105.0 1.0 56.22 310 10 .01 .62 | 6.2 2. | 3.19
130 10 ! .56 56.0 1.2 29.95 315 . T
120 |10 1.1 24| 24.0 1.5 12,78 520 | 10 .01 48 1 4.8 4 | 2,35
30 110 .1 19 ! 19,0 2.2 10,07 325 | 10 BR .01 43| 4.3 8.4 | 1.85
gl 1078 .11 .26 ! 2.0 | 10.2 13.39 350 ;

150 T8 f [ 335 i
1650 TR ’ i 310 ,‘

WO L 10TB |3 115 1115.0 L 6l.6h | 345
0 | gorm | 3 48 1480 | 112 | 2513 | 350
190 |___jomR |03 1.25 12,5 o b 6.5 355_| 10 BR .1 .15 | 15.0 8.04
209 108R_ | .3 1.95  1195,0 1.8 104,42 360 1.9
210 108R .03 1.0 10.0 1.5 5.28
220 10 .03 | 2.15 21,5 1.0 11.47_

Photo Research Pritchard Photometer *I, = Footlamberts corracted for photometer

hotometer Aperture Factor 0,10
Xenoa Lamp Amperage

Photometer Field of View

80,
1

Photometer - Window Distance 20"

TB
Wz
WR
BR
BP

my onwu

aperture factor
Transmitted Beam
Window Edge
Window Reflex (specular)
Blackbody Reflex (due to WR)
Beam blociked by photometer




%D Angle = O _ Window # Supracil
. . RAW PATA SHEET Start Ly 190
o= ’JO e e ey —_—
3 End Ly 190
Date__ 5-8-69 TN QOATTER M - Mean Ly 190
WINDOW SCATTER MEASUREMENTS 5 Cost’ 71,53
T Y b otomarer]  Puil Yoter | 'f7¢‘;'1';)_."5“*(f1-‘?i)_4 I 5 Photometer| Tull Meter [f£t-L) 1""5-°Z‘L)_LL T <L .
9 Tilier Scale | Reading walo belo T Coso¥ %10 9 Tilter Scale | Reading walo belo 7 Cos¥ %10 ~
__.. _t_ Tector Setting 2ob08 _l__TFactoxr Setting o
(360 2.6 _230_1__ 10 .01 76 7.6 0.8 | 4,37
5 240 | 19 .01 96 |96 | 08| 5.4
_10 10 WR .03 1,05 | 0.5 | -6 6.01 250 1 10 03 1.45 | _14.5 .0 |_g.38
15 250 10 .1 .58 58, i.1 | 33.67
29 10 WR .3 1.4 1140,0 1.2 __81.36 210 WE _L.2
30 100 WR! .1 .77_17700000 | 1.0 4478566.8 | 275
1
20l jowr 3 .95 1950, 0.8 552,50 280_ 10 1 .32 ] 320 1,0 |186.06
50 10 L 32 132, 1 o7m 18.57 235 | . } _
_6o 10 .1 .5 150, 0.6 29.05 290 10 .03 . 2.0 20, 1.5 | 11.55
0. 10 .1 .37 137, 0.7 21,48 | 295 —
JB8o L 10 5l 24 | 74, 0.8 42.99 300 10 03 1.05 | 10.5 2.5 1 5,97
_S0.l wE 1.0 305 '
iog ! 10 .3 9 190, 1.1 52.28 310 10 .03 .9 9.0 4.0 | 5,00
1103 10 .1 49 | 49, 1.5 28,41 515 10 BR .01 48 4.8 8.2 |_2.31
120 3 10 A 42 |42, 2.2 24,30 520
130 1 10 TB .1 .84 |84, | 10.2 48.26 325
iko i TB I 330
150 T8 ‘ 535
50 ! 10TB .3 1.35 1135 78.52 340
17 {—' 11.2 . _-“):“’. I
0. 10 7B .1 31+ 31 . 17.38 345 10 BR .03 1.35 | 13.5 7.85
100 1 10 .03 1.3 1 13 3.1 7.38 350 110 .03 1.0 | 10.0 1.8 | 571
90 4 10 .01 .68 (6.8 1.9 3.84 355 | '
1 H "
200 | 10 BR | .01 .93 _19.3 L5 5,32 350 10 .01 .68 | 6.8 2.6 | 3.80
210 ; 10 BR | .3 1.95 {195 1.0 113.36
220 | 10 | .01 | .8 i 80 0.8 4,61 , .
Photo Research Pritchard Photometexr *L = Pootlamberts corrected for photometer
Photometer Aperture Factor (.10 v aperture factor
Xenon Lamp Amperage 80O TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20 WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



Lea

3-D Angle = o° Window # Supracil

v - ug® RAW DATA SHEET Start Ly _190
End La 190
Date  5-8-69 Mean L 190

WINDCW SCATTER MEASUREMENTS E, CosY 152.08

?1ohomcter] Full Meter (£t-L) *3ft—1)_h!L“-Lb -5 : Photometeri Full | Meter {ft-L) LIt~ I ATLV- i
3 Tilter | Scale Reading;walo ibelo ',ﬁ;EE—E x10 s § | TFilter {  Scale ¢ Rcadanl L %10~ ’\belo ?ELE“E x10
_____ _ T:ctqg_“l Setting | i E [Bou0s: i .._J__Tactor_ ! Setting ) ; 1hoLose
0(360 g ! 1.6 | i 250 , 10BR ! .03 WY 0.8} 7.8
5 J { i i 20| 10 ; .03 | 1.0 | 10,0 ! 1.0 i 6,51
; ! ! P PN i1 ]
10 10 .01 47 4,7 1.2 1 301 1 250 {10 03 1.6 16.0 1 -9 i10.46
A l ; i . i (2601 10 i3 : 9 90,0 3. 159,11
l ‘ I {1.0 i : : ‘ I o9 !
_20 1 1o wr .01 .91 log i . 5,92 1 270 | WE { . i
% | 10wWR .1 L .71 71, i 0.8 46.63 275 | { !
| o ; a {
kol 105y 3 { 1.0 1100000000 0.8 | 65750686.53 | 280_! 10 1 i .56 :560.0 1.5 368,13
50 | 10w 10 t .3 ' 300 i 0.6 i 197.23 ‘*2_85 | i i ! ‘
PO : : H i
65 i 10 L | .36 i3 i 0.7 i 23.63 : 200 | 10 ‘.03 2,25 | 22,5 2.5 114,68
! ' 4 . — 1 i 1
70 i 10 .1 ‘.56 i 56. b 0.8 1 36,77 i 295 1 | ! , 5
Qa i t \ 1 | — H
90 1 __10 1 .22 l220, b 1.0 | 144.59 i 300 ! 10 { .03 1 1.5 J11.5 | k.t 7.29
t i l il ;
_%0_| WE | | i | 1.0} | %05 L 10 i .00 1 .63 | 6.3 | B.0 | 3.62
00|10 f .52 i520 | 1.5 ! 341.83 { 310 ! i :
' 10 P .3 .25 125. | 2.2 | 82,05 | 315 | i B
10 78| .1 g4 {74, | 10.2 | 47,99 1320 | j ; 3 i 'f
TB } j i ! 1325 | ! '. } 5 i
B : L ¢ 3501 s ! g ‘
N — ]
wors | .3 2,15 1215 | ' 141,37 L 532 ; 10 BRI .03 1.1 1 11,0 i 7.23
018 _: .1 .53 53, 1 .2 | 3.1 1340 ! 10 | .03 | 1.0 10.0 1.8 | 6.46
10} .01 .76 7.6 3.1 4.79 | 245 { { )
0 | .01 .53 | 5.3 1.8 | 3.37 3% | 10 |_.01 36 | 3.4 | 2.6 1 2.06
10 |_.01 .35 3,5 1.6 1 2.90 i 355 | o
q ~ ] ]
10 P01 51 5 1 1.0 3.29 : 360 | 10 .0l 4 .38 | 3.8 1.6 2,39
10 BR .01 .85 18,3 0.8 5.5 ‘
10 BR -3 2.5 ]215, 0.8 141,32 ! _
Photo Research Pritchard Photometer *L = Tootlamberts corrected for photometer
Photometer Aperture Tactor 0,10 v aperture factor
Xenon Lamp Amperage 80 7B = Transmitted Beam
Photomater Tield of View 1 WE = Window Edge
Phctomater - Window Distance 20" WR = Window Reilex (soecular)
BR = BL&C&JOdy Reflex (due to WR)
BP = Beam blocked by photometer



86

5-D Anglc = 0°

Window Supracil

. RAV DATA SEEET Start Ly _190
P2 End Ly 190
Date 9-8-69 ] Mean Ly _190
e WINDOW SCATTER MEASUREMENTS B Cos¥' 177:82
Photometer| Tull Meter fft-LLB*'ft-L)_u LS -5 Photometer] Full Meter (ft—L)_é?TE:L)_h L~ L
9 Filter Scale | Reading |L_x10 belO = - x10 o Filter Scale | Reading | L x10 belo' (=% x10
)y o W CosY - W E CosY
. _l_TFactoxr Setting 0 . Factox Setting o)
0(360 1.2 230 10_BR 3 2.65 | 265 1.1 207.56
5 240 | 10 BR .03 2.75_1_27.5 1.2 21.45
10 10 .01 .27 2.7 1.0 2.04 250 10 .03 2.05 | 20.5 1.k 15.95
_15] 260 10 .3 1.3 130,0 1.1 101,78
20010 ,01 48 | 4.8 0.85 3.69 270 | wWE 2.7
220 L _10wR L .03 1.3 13,0 0.8 10,12 275
_ko 1 10 wR A 45 |45, 0.7 35.21 280 10 1 76 760 4.0 595,20
290 % 109 wR 1 .52 52000000 | 0.7  140745964.53 | 285 '
- H
S804 10wWR I3 2,05 12050 0.8 1606.27 290 10 .03 2.65 26.5 b7 20.39
~_.._70__:l 10 .1 T4 74, 0.9 57,91 295 10 .03 1.7 17.0 8.5 12.65
_B80_1_ 10 .3 1.55 155. 1.3 121.35 300
i
- 90 WE 1.6 305
100_1__ 10 3 1.5 150, 2.2 117.36 310
120 {10 TB .3 1,35 135, 9.4 105,05 31
320 T8 320
120 | 1B 325 10_BR .03 1.05_| 10.5 8.23
o 1 10 1B .3 2.05 1205, 160.63 530 10 .01 .76 .6 1.8 5.81
150 10 TB .1 .78 1 78, 11.2 60,24 335
150 10 .03 .95 9,5 3.1 7.20 3Lo 10 .01 .31 | 3.1 2.6 2,23
_170 10 .01 41 4.1 1.8 3.07 3k5
180 10 .01 .38 3.8 1.5 2.86 350 10 .01 .23 | 2.3 1.6 1.68
o | 10 .01 26 | 2.4 | 1.0 1.80 355 |
200 10 .01 28 | 2.8 | 0.8 2.13 360 10 TR R A W 1.2 1.79
; _
210 10 L0l L5 | 50 | 0.8 3.86 1
¥ i
220 0B8R | .01 | .81 1 8.1 | 0.8 6.28 ! |
Photo Research Pritchard “hotometer ™, = Footlamberts corrected for photometer
Photometer Aperture Factor (.10 v aperture factor
Xenon Lamp Amperage 80O TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



660

%-D Angle = 0° Window # Supracil |
. o RAW DATA SHEET Start Lg _190
¥ = €0 Ao Doefh olSRL d 130
End Lg 190
Date _5-8-69 WINDOW TER MEASUREMEN] Mean Ly _190
WINDOW SCATTER MEASUREMENTS EOCOSY 99.27
|Photometer! Full Meter (ft-L) “’fft—L)_LL Lhy A Photometer| TFull Meter (ft-L)_§7:ﬁ:~h)'_h.§LT.l—Lb _
8 § TFilter Scale | Reading L_x10- 'belo = = x10 2 2] Filter Scale | Reading{ L x10 - belo iE Cos? x10
{  TFactor i Setlin ‘ v FoCos: TFactor Setting v 008"
e ; ; o . _ ‘a8 oetting
GL3069) 1.0 2% | 10 BR | .03 1.0 10.0 1.3 9.92
i AN
_5 I 270 | 10 BR .1 .33 1330, 1.8 332,24
_._Qﬁ'} 10 .01 .24 2.4 0.95 2,32 250 10 BR .1 L2 Y 42, 2.0 42,11
15 ! 260 10 .1 45 | 45, 3.8 | 44.95
=S - — .01 33 3.3 0.8 3,24 270 | wE 9.2
30y 10 .01 .58 5.8 1 ©.8 5.76 275 | 1
ko) 10 .1 32 132,0 \l 0.8 32,15 280 10 10 414000 8.2 14028.59
50 1 10 wRr ! .1 .62 162.0 ' 0.9 62,37 285 | 10 BR . 3 L9 1900 10.6 | 905.55
6o | 10° wr {3 1.5 15000000 2.0 [15110305.03 | 290 :
70 100 WR |3 1.55 15500 3.9 ‘ 1561.59 295
_8o_! 10 1 b2 49, 8.2 | 41,48 300 '
90 i _WE 9.8 | 505
1o ! 10 TR | .1 26 loa 12,8 | 22,89 310
110 TB ! 315 10 BR .03 1,15 11,5 11.58
120 | T8 , | 220 | 10 L0l .6 6,0 | 18 | s5.86
156 10 TB 3 1.5 150 151.10 325
_1:0 1018 | .3 2.35 1235 1.1 | 235.61 53010 01 42 | 402 | 2.6 | 3,97
25C 10 .03 1.4 14,0 3.2 13,78 335
150 10 01 61 6.1 1.8 5,96 540 10 .01 .31 3.1 1.7 1 2,95
Ao |10 .01 .32 3.2 1.6 3.06 345
180 10 .01 .27 2.7 1.1 2,61 350 10 .01 .26 2.6 1.2 2.50
190 10 .01 34 3.4 0.9 3.33 355
200 10 .01 .27 2.7 0.9 2.63 360 10 .01 24 | 2.4 1.0 | 2,32
210 10 .01 38 1 3.8 0.9 3.74
220 10 .01 .55 5.5 1.1 543
Photo Research Pritchard Photometer 7(']'.. = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 v aperture factor
Yenon Lamp Amperage 800 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



oorta

5-D Anale = 0° Window # Supracil
S o RAW DATA SLEE Start Ly _190
Y =70 ————s L —
, End Ly 190
e —a. Mean !
Date_ 5-8-69 WINDOW SCATTER MEASUREMENTS Mean Ly 130
E Cos? 64.33
IPHOLOHLL Full Meter (fL-Ll-"fE:il_h L -L, - Photometer! Tul Mater [(ft-L) ct“h}_lL L- .
d Filtex Scale | Reading L _x10 2l x107 120 w1077 ] Filter Scale | Reading| L YlO x10 (5 7 x10 7
| ‘ - 8 “b T _CosY oo o “b E _CosY
. _i_Tactor Setting o o Fagtor : Setiipy| Q
1(556) L% 230_|__ 10 01 66 6.6 1.8 9,98
) ! 2ko 10 ,03 1.5 1150 | 2.0 | 23,01
!
S 10§ Lo J9 1.9 | 0.8 _2.83 230_1___ 10 BR 1 54540 5.0 _1838.80
1. ) 260 10 BR 1 21200 10.0 309,34
.20 | 0 .01 23 12,3 | 0.8 3.45 270 WE _ 24.0_|
3010 101 36 | 3.4 | 0.8 5.16 . 275 WE, ' 15.5
Lo l 10| o1 75 5 1.5 1 0.95 11.51 | 280 |
: ) ~ :
AT .38 138.0 ) 1.3 | 58.87 _ 1 285 |
60 f 0WR | .3 1.0 11000 | 5.0 154.67 250 -
70_i __100 WRl .1 1.5 '150000  ¢t1kh,5 | 233170.45__ | 293 e b
__ao___' 100 WR!__ 10 ¢ .37 137000 lup.o | 57509.40 300 '
! i T pisime
_90_4_ WE 47.0 | 303 10 BR 03 11,65 i 16.5 25.65
RSN ]' IB { l 310 10 03 95 9.5 2.2 | 14.43
0. 18 ! | 315
320 | 10 1B 1 f__ .31 ! 310 481.89 >20 10 .01 67 i 6,7 2.9 9.96
35 10 TB .1 l .33 53 10.9 80.69 525 i
0 10 Lol Lze 172 o3 | 1144 1250 10 .01 28 | 2.8 LT | 400
10 | .0 81 | 8.1 1.8 ¢ 2.3 353 , i
150 {10 E 01 A boh ) _1:6 6.59 |_3ko 10 } 01 24 2.4 1.2 3. 54
701 10 .01 .23 f 2.3’ 1.1 3.40 545 i
180 10 .01 09 | 1.9 | 0.9 2,81 3290 10 01 24 2.4 10 | 3.8
a0 10 |. .01 .28 2.8___{ 0.8 4,23 | 555 , .
. , ! I
200 ¢ 10 01 ) 22 129 | 0.9 3.28 360 10 .01 .2 [ 2.0 0.95 | 2,96
210 | _1q 01 26| o6 | 1. 3 87 e . i
226 ;10 01 L2 442 1.3 | .33 . i N
Photo Research Pritehard Photometer ™1, = Tootlamberts correctad for photometer
Phctometer Aperture Factor (.10 v aperture faetor
Aenon Lamp Amperage 800 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex {specular)
BR = Blackbody Reflex (Gue to WR)
BP = Beam blocked by photometer



10T

. o
%-D Ancle = O

. o
v = 80

o 5-8-69

RAW DATA SIEET

WINDCW SCATTER MEASUREMENTS

Window i Supracil
Start Ld __1_90__
End Ld _19_0_
Mean Ly 190
EOCos‘i’ 34,47

(Photometer, Full Meter K‘ft-L)_B"‘r;k ft--L)_br lLW--L_b -5 Photometer; Full Meter |ft-L) j v\(ft-f)_br ] L‘J:—Lb .
3 Filcer Scale | Reading 'L x10 L x10 " \=—— %10 0 Filter Scale | Reading| L x10 belo 7 110 ~7
e ot LW b E_CosY . W E CosY
| Factor Setting L [ . Factox Setting o
(360 | 0.8 230 _ 10 01 43 4,3 1.5 12,04
_2 i | 240 10 .01 .9 9.0 2.9 25.27
30 10 01 W12 1,2 0.8 3,25 . 250 10 BR 26 | 26,0 17.0 70,50
Dl | 260 _ 10 BR 1,05_{1050, 19.5 1.3040,47
_20 10 .01 .16 .6 ! 0.8 4,41 1 270 WE
30 | 10 .01 22 2.2 | 0.9 6.17 | 275
Lo 10 .01 L4 64 | vool 12,47 280
[ TeY i N t B R
50 10 1 561 56.0 1 1.604 162,00 | 285 i .
60 10 .1 .37 37.0 6.10 105.57 290 !
)
70 10 3 1.9 1190,0 | 26.00 543,66 295 10_BR .03 2,1 21,0 160,92
_80 10° R 1 .48 148000000 139.00 :139251482.74 | 300 10 .03 1.4° 4.0 © 2.6  39.86
99| ___WE 205_ t
00\ ___TB 510 10 .01 .57 5.7 ¢ 3.2 15.61
130 103 8| .01 .16 | 1600 |_4641,72 315_i |
120 100 TB{ .01 .88 880 8.5 I, 2550,49 220 i 10 .01 34 3.4 1.9 1 9,31
130 10 .03 1,85 | 18.5 3.2 | 5374 325 _—
140 10 .03 .8 8.0 1.9 22,66 330 10 .01 .2 2.0 1.2 5.43
150 10 .01 45 4,5 4 1.6 12.59 335
60 10 ol 26 2.6 | 1. 7.22 350 10 01 .16 1.6 1.0 4,35
170 10 .01 16 ¢ 1.6 1 1.0 4,23 %5
180 10 .01 ,15 1,5 | 0.8 4,12 350 10 01 13 1.3 | 0.9 3,50
190 10 .01 .18 1.8 | 0.8 ; 4,99 255 : .
200 10 .01 6| 1.6 1 1.0 4 4,35 | 360 10 01 22 | 2.2 0.8 6.15
210 10 .01 .17 1.7 1.2 4,58
220 10 L0l .26 2.6 | 1.3 7.17 . i
~ Photo Research Pritchard Photometer ')TL\7 = Footlamberts corrected for photomater
Photometer Aperture Factor 0,10 ¥ aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam
Photometer Field of View 1 WZ = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
2=

£

Beam blocked by photometer



¢01d

%-D Angle = 0° Window ¥ _208 & 244
¥ o= o0 RAW DATH SiSET Scart Ly _182_
D 4=30-69 End " 182.5
ate  6=30-69 WINDOW SCATTER MEASUREMENTS Sean wg
uGCos‘ 190,70
Photomater| Full Metex K—ft-L)_ ""gft-L)_br‘Lw—LD = Photometer| Full Meter [(ft-L) & ﬁ:]”’-h fx;:Lb o
¢} Fiitex Scale | Reading |L x1GC L x10 " mF=—y x10 2 0 Filter Scale | Reading} I x10 7 Lb:-:'.LO ] T rosY =10
P I v b E_CosY T St W I Cos
veep o wi__Fagtor | Sotting ° e el Fagiorx Setting ' —
0(350) _mp____ 1 230 41 1 0.78 | 7.8 1.2 4.03
2 .- _ 20 )1 Wl 0.70 7.0 1.0 3,62
_ 1o BP _ _220_ 1 .l 0.61 6.1 0.9 1 3.13 _
15 _— 260 _ 1 1 0.32 3.9 0.8 1.64
1
201 1 0.1 0.80 8.0 i 1.9 4,10 1 270 | WE - - 0.8
R I | .1 0.51 51| 2.6 2.54 =75 ' e
kol .1 0.40 4.0 1.6 2,01 280 {1 .1 0.28 2.8 0.9 1.42
50 1 .1 0.36 3,6 .2 b 1,82 285
G0 1 .1 0.34 3.4 1.0 1.73 290 1 .1 0.36 3.6 1.0 | 1.8
70 1 A 0.34 3.4 0.8 1,74 292 e
_Gt 1 .1 0.32 3.2 0.8 1.64 300 1 .1 0.36 | 3.6 1.1 1.83
_90_|_ _WE 9.8 202
1001 .1 0.30 3.0 | 0.7 1.54 510 1 i1 -0.38 3.8 0.9 1.9
) .1 0.76 7.6 | 0.5 3,79 515
YR | .3 0.91 9,1 0.9 1___4.72 520 1 .1 0.43 4.3 1.5 2.18
_130 1 .3 0.88- | 8.8 1.1 | 4,56 325
140 1 .3 1,06 | 10,6 1.5 5,48 530 1 W1 0,52 5.2 2.3 2,61
139 1 .3 1.51 15,1 2.1 7.81 525
160 J 1 1.0 34.0 34,0 1:0.2 17,29 340 1 W1 0,80 8,0 k.2 3.97
X0 .. _TB ' | k5 1.3 1.30__113.0 8.4 6.38
180 TB l 356 BE. . S
190 1 7B | 355 |
260 1 1,0 0,36 36,0 | il.b 18.28 360 : BP & Window 208 on outside, 244 on inside
216 31 .3 1.60 | 16.0 .6 8.25 ' ;
220 |1 .3 0.95 ! 9.5 | 1.6 4,90 i s L
Thoto Research Pritehard Photometer ™I, = Footlamberts corrected Ffor photometer
Photometer Aperture Factor 0,10 v aperture factow
¥enon Lamp Amperage 800 T8 = Transaitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (specular)
: BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



£o01a

3-D Angle = 0°

Viadow ¥ 244 & 208

¥ . 10° RAYW Start Lz 183
End Ly 185
Date  4-30-69 WINDOW SCATTER MEASURE §2325‘2 122.3 -
iPhotgmeteri Full Meiex ‘ft-L)'@k L ILW-'Lb = YPhotometer| Full Meter '(ft—Lj i CIT:L’-‘;iL:/:I;-~~-:
0 { Tilter ScaJ:e Reading walo % Cos¥ x10 7 Filter Sca}e Reading Lleo 'E Cos? %10 -
- _i_ Factor _I_Setring o Factor Setting 179
o(3¢0) _BP.__! 1 0.1 0,51 5.1 2.64
5 1 0.1 0.48 4,8 2.49
100 1Pur| 0.4 0.54 5400,000 2852012, 1 .1 0.48 | 4,8 2.49
1| | ! 1 1 0,32 | 3,2 1.65
2 ' 100 WR] 0,1 0.26 ' 2600 , 2.6 1373.05 WE - -
01 0.3 | o082 | 82 ! 1.7 4.2k
) .).‘v.O“ ! i . .3 __0.50 5.0 1-2_. 2,58 L _l 0.26 2.6 x___];._3_2______
50 1 A 042 | 4,2 1.0 2,17 : ‘
R Ll 0.39 3.9 0.8 | 2.02 1 .1 0.30 3.0 | 1.53
ot 1 .1 0.40 | 4.0 0.75 | 2.07 295 {
S 1 .1 0.38 | 3.8 0.7 | 1.97 500 |1 .1 0.30 | 3.0 W A
90 | _wr - - [ 0.8 | 305 | |
00 )1 .1 0.37 3.7 1 0.8 1.91 3 _'E 1 .1 0.32 3.2 | 1.6l
11001 .3 1.22 | 12,2 0. 6.39 315 . -
120 1 L .3 1.60 |_15.0 1.1 7.86 320 | 1 1 ! 0.38 | 3.8 1,89
150 1 .3 1.50- | 15,0 | 1.k 7.85 525 | !
vio {1 .3 2.02 | 20,2 | 2.7 10,55 330_|__1 1 0.4 | b4 | 2.10
150 i 3 1.0 0.38 | 38,0 | 10.2 1953 (551 1 1 1 0.5 | s.0 8.5 | 219
o0 i _TB | 340 BP i
170 | T8 ! f i 3i5 . i
80 | 1R ; i 330 BP |
196 | 1R 10.0 0.16 1160.0 .2 83.91 | 355 j
206 ) 1BR_ | 0.3 1.70_|_17.0 1 8.81 360 | _ 3P
_210 1 0.1 0,82 8,2 | 1.8 4,23
20 ! 1.} 0.1 | _o0.61 ! 6,3 j 1.k 3.15 _
Photo Research Pritchard Photomete *1, = Vootlzmberts corrected for photomater
Photometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperzge 80 T8 = Praasmitted 3eam
Photometer Field of View 1’ WE = Window Edge
Phuotometer - Window Distance 20™ WR = Window Reilex (specular)
ER = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



F0Ta

3-D Aagle = C Window # 244 & 208
v . 20° RAW DATA SHEET Start Ly _185
s End Ld 185 )
Date_ 4-30-69 WINDOW SCATTER MEASUREMENTS Mean %d 8o
EoCos 181.66 .
Photometer| Full Meter (fe-1),"ft-1) )L T, ) Photometer{ Fall Meter [#t-L) X 'fi:'—L')‘:'l'!;' LT
] Pilter Scale | Reading L x10 belo 7 x10 2 9 Filter Scale | Reading|{ L x10 2 L x10 '} ~ 10
e X W E_CosY e W b E CosY
.. ._}__TFactor Setting o) . ) Factox Setting e}
0(350) 1 0,1 0,69 6.9 1.9 3.69 _230_ 1 .1 0.38 |- 3.8 0.9 2,04
5 _2ko 1 .1 .38 3.8 0.8 2.05
10 10 WR 0.1 0.59 59.0 2.6 32.33 250 1 L1 .38 .8 0.8 2.05
A5 260 1 .1 5b 5.4 1.9 2.92
. { i .
2 .._J.'o_6 HR 0.1 0.50 5000000 1.7 1 275239%.49 | 270 | _WE - - 1.1
_ 30 100 ®WR | 0,1 0,52 1520 1.2 286,18 | 275 _
40 1 0.1 0.9 9.4 1.0 5.12 280 | 1 .1 .30 3,0 1.2 | 1.59
5041 .1 0.61 6.1 0.8 3.31 285 _
o 1 .1 0.53 5.3 0.75 2,88 290 1 .1 .30 3.0 0.9 1 1,60
L0 - 0.56 | 5.4 0.7 2,93 295 L
LBl 1 b 0.56 5.6 0.7 3,04 300 1 .1 .30 3.0 1.5 } 1.57
~90_l__uE - - 0.8 305 | .
00 1 .1 0.73 7.3 1.0 3.96 310 1 .1 .32 3.2 [ o 1.63
R .3 2,15 | 21,5 1.2 11,77 215 — ) _
20 1 1 .3 2,68 | 26,8 1.5 14,67 520 1 . 38 3.8 b.g 1.32
gzl 1.0 0.41° | 41.0 2.2 22,45 55 1 i 80 | 8,0 8.k 1.74
o L1 L 1.0 0.64 | 64,0 10.2 34,67 350 B,
50 | 18 \ i 535 ! |
RISy TB L | L 310 P i
170 TB ! L ! 25 |
\ 2 ' ] ,- iy
A0 1.0 0.26 ' 26,0 11.2 1 13,70 250 BP | 3
i . - : —
190 1 18R 0.3 1.40 | 14.0 e |73 135 |
200 1BR | 3.0 1.10 11100 1.8 | 60.45 360 1.9
210 1 BR 0.1 | o0.80 ! 8.0 15 1 4.32 . _ ~
229 0.1 | 0.3 | 4.3 1.0 2.31 |
Photo Research Pritchard Photometer "L = Footlamberts corrected for photometer
Photometer Aperture Factor 0.10 A aperture factor
Xenon Lamp Amperage 80O T8 = Transnitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reilex (specular)
3R = Blackbody Refiex (due to WR)
BP = Beam blocked by photometer



G01a

3-D Angle = 0 Window # 244 & 208
- RAW DATA SHEET Start Ly 185
End Lg 186
Date _ 4-30-69 TNRON COATTER MR AQITREMENT Mean I‘d 185/5
WINDOW SCATTER MEASUREMENTS B _Cost® 167.86
{Photometer| Full Meter (:C;_-L,)5 (ft- L)_‘H N Lb j Photometer| Fuil Meter [ft-L) T*L"J:)_l:-!'i. ~L'—“ .
0 Tilter " Scale | Reading L 1~.10 Lx <10 5 x10 2 0 Filter Scele | Reading|{ L x10 -5 belo v %10 °
e osY . . W {E Co
o Factor Setting o TFactox Setting [o)
2A360) 1 0,1 0,42 4,2 | 2.5 2,35 230 1 1 3 - 3,0 0.8 1.74
5 2ko 1 .1 3 3,0 | 081 1,7
_10 1 1 0.68 6.8 1.6 3.96 250 | 1 .1 .36 3.6 1.0 2.08
A5 : 260 1 .3 1,05 | 10,5 1.1 6,19
20 10 _ .1 0.64 64.0 1.0 38.06 270 WE .- - 1,2
_30_ __WR10° .1 0.62 16200000 | 1.0 | 3693554 27
_____ O _ 1 ___WR 100 .1 .38 | 380. 0.8 226.33 280 1 .1 0.46 4.6 1.0 2,68
eI B .3 1.16 | 11.6 | 0,75 6.87 _28 -
603 1 .1 0.86 8.6 0.6 5,09 290 1 .1 0.34 3.4 1.5 1.94
701 WE .1 0.85 | 8.5 | 0.7 5,02 255 _
2 T e
280t 1 .3 1.12 | 11,2 i 0.8 6.62 300 1 .1 0.30 3.0 2.k 1.58
90 1.0 305
100 1 3 1,78 | 17,8 | 1.1 10,54 310 1 0.3 | 3.4 50 1 1,79
30 1 1.0 0.42 | 42.0 1.5 24,93 515 1 0.38 3.8 8.2 1.78
A20 1 1.0 0.88 | 88.0 2.2 52.29 520 | . BB
330 1 3.0 0.78 ! 78,0 | 10.2 45,86 323
140 TR 530 BP..... ..
130§ _TB 335
150 TB =), 7
= - 340 | b
ol 1 1.0 0,28 | 28,0 | 1.2 16.01 345
180 | 1 .3 1,30 | 13.0 3.1 7.56 350 1 0.1 39 |39 1.8 1 2,22 |
90 11 .1 0.80 | 8.0 ! 1.9 4,65 355 : |
200 1 BR1 .1 0.72 | 7.2 1 4,20 3650 |1 0,1 42 | 4,2 2.6 | 935
210 BR 1 3.0 1,25 | 12,50 | 1.0 74,41 i
220 BR 1 0,1 __}__0,80 8.0 0. 4,72 i :
Photo Research Pritchard Photometer *i, = Footlamberts corrected for photometer
Photometer Aperture Factor Q.10 v aperture factor
Xenon Lamp Amperage 80o TB = Transmitted Beam
Photometer Field of View 1 WE = Window Ldge
Photometer - Window Distance 20" Wk = Window Reflex (specular)
' ER = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



901d

3-D Angle = o° Window # _244 & 208
¢ - u0? RAW DATA SHUEET Start Lg _186
= End Ly _18&
Date_ 4-30-69 : - - A : Mean Ld 185
WII\TDO.\? SCATTER MEASUREMENTS E CosY 1%8.08
Photometer| Full Mcter ft-—L.)_ £~ j JL -5 Photometeri Full Meter {ft-L) -(ft-L) B By
Tilter Scale | Reading walo F_Co S\[ x10 e Filter Scale | Reading walo L x10 T CosV
S TFactor | Settin o |__Tactor Setting o
0(360] 1 0.1 0.33 3.3 1.6 2.12 _230_ 1BR ! .1 0,64 6.4 0.8 4,27
5 ] _ N I T TS 0.28 | 2.8 | 1.0 1.82
10 1 A 0Lt | b6 1.2 2,89 250 1 1 0.36 | 3.6 L0 2,36
15 oCo 1 .3 2.50 25,0 1.0 16.80
3
20 |1 . 0.74_| 7.4 | 10 4,93 j 270 | wE 0-2
0.\ .10 o .1 0.72 | 72.0 0.8 48,57 275_! :
%o | 10° wri_ .1 0.85 185000001 0.8 !5740140.41 | 280 ; 1 .3 0.85 | 8.5 1.5 5.64
0 100 WR | ___.1 .30 1300, 0.6 | 202,55 _265
55 10 L 0.26 | 26. 0.7 17.51 290 1 .1 0.52 5.2 2.5 3.34
0L 1 .3 1.85 | 18. 0.8 | _12.10 295 | | |
J8o 1 1.0 0.35 i 35, 1.0 | 23,57 ;300 1 .1 0.34 3.4 b1 2.02
90 I WE | _ 1.0 | {305 1| 1 s 0.38 3.8 8.0 2.03
100_| |_1.0 0.53 | 53, 1.5 | 35,69 1 310 | Bp T
. [} ; T = R h
_1_1.0___" 3,0 Lis s, | o2e | 72,5 515 . ! !
220 3.0 1,65 1165, _ 1 10.2 '», 110,74 20 | gpo_
104 T ~ ? 385 ! ,
o | B 5 l | 1330 | Bp_ ! !
A;oﬂ[ B % - | 535 | | 1,
o | 1 1.0 0,34 ! 34, 1 112 | 23,90 30 1 1l oa | 0,32 i 3.2 1.8 { 2.04
17001 0.3 1 _1.40 | 14, 3.1 9.25 345 | [
l i . —— .
180 ? 1 0.1 } 0.86_{ 8.6 1.8 5.69 1350 {1 .1 1 030 | 3.0 2.6 | 1.85
190 11 0,1 058 ! 5.3 1.6 3.81 1355 | ', 1 i
N H § H i
200 | 1 ’ 0,1 ‘ 0,42 3 4.2 1.0 ! 2.77 360 1 0.1 * 0.33 1 3.3 1.6 | 2 12
210 : 1 BR 0.1 ‘ 0.56_____ 5.6 i 0.8 | 3.73 _ ' f | | i
220 1BR.__| 10.0__'_0.16 1160.0__i__0-8 | 108.00 , t i ! ! f
Photo Research Pritchard Photometer *, = Tootlamberts corrected for photometer
Photometer Aperture Factor 0.10 v aperture factor
Xenon Lamp Ampcrage 80 TB = Transmitted Beam
Photomater Field of View 1 WE = Window Edge
Photomater - Window Distance 20™' WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



L01a

2-D Angle = 0O

o}

Window i 244 & 208

¢ = 5o RAV DATA SHEET Start Lg _184
D L 4=30-69 e Ld 183
Date =30~ o - - . Mean Ly
— 2 WINDOW SCATTER MEASUREMENTS
EgCost 122,97
Photometaxr| Full Meter [ft-L) ;zf - Lb . | Photometer] Tull Meter [ft-1) i tt-ﬁ):: L: i -:-‘
& | Filter Scale | Reading L/ %10~ belO %1077 Filter Scale | Reading| L x10 “]L,x10 = %10 5
Fact e E Cos‘z’ . W : CosY
. Tactor Setting _ Factor Setting )
3607 1 1 0.30 | 3.0 2.3 1 1.0 2022, 999 1.1 178.89 .
5 ' 1 a1 0.72 7.2 ;1.2 5.76
Y 1 .1 0,36 3,6 2,85 1 .1 0,54 5.4 1.4 6,28
15 1 1 1.0 0,90 90,0 1.1 | 73.13
20 1 .1 0.48 4,8 | 0.85 3,84 1 1,0 0,70 { 70,0 ' 2.7 | = 56,73.__
20 1 3 0.89 8.9 .8 7.18 ' '
FO_|__10 .3 1,10 | 110,0 0.7 89,43 1 1.0 _0.22 22.0 L.o 17,57
50 10° WR .3 1.34 13400000 0.7  '10901399,23 |
59 100 WR 3 0.70_|_70D 0.8 569.41 1 0.1 0.90 9.0 k.7 6,94
10 10 WR 3 1.75 | 175 0.9 142,30 1 0.1 0,43 4,3 8.5 2.81
80 10 edge .3 1.30 |1300 1.3 1057,49 BP )
90 WE 1.6
105 10 3.0 1,40 11400 2.2 1138.77 BP
110 10 3,0 0,45 i 450 9.k 365.33 ;
120 TR BP ’
130 TB
1k0 1B 1 0.1 0.31 3.1 ; 1.3 2.38
150 1.0 1.0 0,42 | 42,0 | 31,2 33.26 |
160 1.0 0.3 1.65 1 16.5 |_ 3.1 13.17. 1 1 0.28 | 2.8 i 2.8 2.07
170 1.0 i 0.3 0,85 8.5 1.8 6,77 '
160 L0 ! 0. 0,60 6,0 1 1.5 4,76 1 1 0,27 2,7 1.6 2.07
190 1.0 f 0.1 0.43 | 43 | 1.0 3,42
200 1,0 0,1 0,38 3,8 0.8 3,03 1 A 0.30 3.0 1.2 2,34
210 1.0 0.1 0.30 3.0 0.8 2,38
220 BR 1.0{ .. 0.1 _0.56 5.6-1 0.8 Ay , _ :
Photo Rescarch Pritchard Photomater *L = Footlamberts corrected for photomater
Phetometer Aperture Factor 0,10 W aperture factor
Xenon Lemp Amperage 80o 73 = Transmitted Beam
Photometar Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (specular
' BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer




801

3-D Anglie = o

Window #‘2&5 & 208
v - 600 RAVW DATA SHILET Start Ld 182
End L; 185
Date  4=30-69._ WINDOW SCATTIER MEASUREMENTS Mean Lq 183.5
E,CosY 95,87
Photometer] Full Meter gft-L15?\ft-L)_ L~ 5 Photometer| Full Meter ft—L)_gﬂrt-h)_h LA,

9 EEL?G% ! S?a}e _ Reading walo belO T Cos¥ x1C 5} FilEer SF%%G Reading walo belo 7 CosV x10

. _|._TFzoector | Sertings O e of.__Tactox Setiting o}
0(350) 1 0.1 0,28 2.8 1.0 2,82 230_ 1BR | .1 0.60 | 6.0 - 1.5 6.10
2 _ 240 } 1 mr 0.0 0.32 _1320.0 1.8 1333.60

10 1 .1 0.32 3.2 0.95 ! 3.24 250 1 _RR 1.0 Q.22 22.0Q 2.9 22.74

15 i 260 _ 1 10 0.21 _P10.0 3.8 __1218.65

O 51 0.39 3.9 0.8 '; 3.08 270 WE 2.2

50_! 0.8 _215 .

Loy 1 0.3 1.35.1.13.5 0.8 | _13.99 280_| 1.0 3.0 0,85 _! 85,0 8.2 | 87,81
20 10 | 0.3 1.97_{197.0 0.9 1 205,39 265 1 1.0 3.0 0.50__50.0 10.6 51.05
60_F wWR10®_|_0,3 2,42 124200000, 2.0 '2524251,70 | 290 BE_ . —

7O 5 WR 100 .3 2.20 1 2200 3.9 2294,37 295 )
_ 80 !  wRr 100 .3 1.02 | 1020 8.2 1063,09 300 BP

~90_ i WE ! 9.8 305 |

_100 100 .3 1.04 | 1040 1.8 1083.47 310 BP i

130 TB 315

20 | 1B 320 ) 1 0.1 0.32_ | 3.2 1.8 | 3.15
130 | 7a . 525

140 1.0 1.0 0,701 70,0 i1.1 7.19 330 1 0.1 0.29 2.9 2.6 2,75
150 i 1,0 .3 1.80 | 18.0 3.0 18.44 335 '

150 1.0 .3 110 111.0 1.8 9,60 LI N | 0.1 1 0.26 2.6 | 1.7 2.53
270 4 1.0 .3 0.60 | 6,0 | 1.6 6.09 k5 i !

180 1.0 A 046 | 46 | 1.1 4,68 350 | 1 0.1 0,26 2,6 . 1.2 2.59

190 1 1 1 0.36 | 3.6 1 0.9 3,66 355 :
oc0 | 1 11032 132 ' o.9 3.24 360 1 0l 0.28 | 2.8 1 1.0 | 248
210 1 .1 0.28 2.8 | 0.9 2,83 |
220 1 1026 | 2.6 | 1.1 2.60 7 ; !

- Photo Research Pritchard Photometer *I, = Footlamberts corrected for photometer

Photometer Aperture Factor 0.10
Xenon Lamp Amperage

hotometer Fiecld of View

80
1°

Photometer - Window Distance 20"

W
B
WE

BR
BP

LA O

aperture factor
Transmitted Beam

Window Edge

Window Reflex (specular)
Blackbody Raflex (due to WR)
Beam blocked by photometer



60T

Window 7 844 & 208

v - RAW DATA SIEET Start Lg 185
- 70 - End Ly 185
Date__4n30me9- IND0W SCATTER MEASUREMENTS Mean Lg 185
EoCosY 66.11
{Photc;r-.c—.te?t Tull | Meter I(ft-L)__:xJ_ft':L»)__: L~ = Photometer| Full Meter f(ft-L) 2% fm)-h— L -L, _
6 | Tilter ! Scale | Reading L x10 © |L.x10 ~ F—2- x1077 @ | TFilter Scale | Reading| L _x10 “'L x10 |o—— %10
i o S i “b E_CosY o W b E Cos¥
o _|__Tactor ! Seiting | o . _1_Facrox i_Setting 1 j -0
G{%50)__1 ;0,1 1 0.24 | 2.4 .95 349 2o I D 0.30 | 3.0 1.8 [ 4.27
5 | | ‘; ! 20 | 1 [ 0.50 | 5.0 | 2.0 7.26
—! i ] - 7| | = :

10__{ 1 | .1 ! 0027 i 2.7 1 a8 3.96 230 | BR 10, 0.57 | 57.0 ; _i.Q | 85.61
15| % i } ' | 255 | R 10 0.38 | 38.0 | _10.0 ! 55,97
20| 1 L1 1 033 1 3.3 |08 | 4.8 270 | wE 5. oh.o !
30 1 1 L.l | 0.8 [ 4.8 | 0.8 . 7.1 215_| i ! 155

w1 . .1 | 0.89 |_89 | 0095 | 13.32 __, 280 | _gp | | s §
=i 1 T3 2.65 | 26.5 | 1.2 ' 39.89 285 | | ;
. 6\_7__[},,__ 1 3.0 | 2,22 1222,0_ | 5.0 | 355,05 2% i mp._ . , 3
76 _10°wr ! 1,0 | 0,53 53000000}k, 8016939.27 | 295 _| o , I —~i-- ‘
-89 _100WR | 1.0 I 0.55 : 5500 L2.0 8313,11 : %00 1 pp 1 j '
90 |__WE_ l 17,0 | 305 ! | ! |
100! TB \ ; |30 ;1 0.1 | 0.36 | 3.6 | oo 5.11
110 | T8 ( 215 | | | | 0
120 | 3 | . 320 1 1 ' 0.1 0.20 | 2.9 5.0 | 3.95
G010 | 1.0 0.88 ' 88,0 [10.9 ' 131,46 | 325 | )
0 1.0 1.0 0.26 | 26.0 3.1 38.86 |_330_ 1 0.1 | .05 o= | 1.7 3.52
150_|__1.0 .3 1.05 | 10.5 | 3.8 1 15.61 | 335 |

0 | 1.0 1 0.64 6.4 6 | 9.4 | 305 | 1 | 0.1 | 0.22 2.2 1.2 3.15
ot 1o L a 0.2 ' 4.2 | 1. | 69 |35 |
(180 ;1.0 .1 0.36 | 3.6 0.9 i 5.31 i 350 4 1 0.1 .22 2.2 1.0 3.18
199 1.0 .1 0.28 2.8 0.8 ' 411 | 255 | ; )

20 | 1 i a1 0,24 | 2.4 | 0.9 | 3,49 360 1 0.1 26 | 2.4 0.9 | _3.49
210 1 | 1 0,26 | 2.4 | 1.1 3,46 o
220 | 1 b | o2 124 |13 3.43 , | ]
Phicto Research Pritchard Photometer ™I, = Footlamberts corrected for photometer
Photometer Aperture Factor O.10 v aperture factor '
Xeron Lamp Amperage 800 TR = Transmitted Beam
Photometer Field of View 1 VE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (specular)
BR = Dlackbody Reflex (due to WR)
BP? = Eeam blocked by photometer



011a

5-D Angle = 0° Window 7 244 & 208
. o RAW DATA SHEET Start Lg 185
7= 80 End Ly 185
Date 4-30-69 WINDOW SCATTER MEASUREMENTS Yean Ly 183.0
E,Cos: 33.56_
Photometer| Full Meter ({£t-L) "\ft"L)_l; LTy _ Photometer{ Full Moter {ft-L) _g ft-L/-l; L-L, i
9 Filtexr Scale | Reading L x10 L x10 = %10 ° e Filter Scale | Reading| L x10 be10' = x10 -
= S W b E_CosY s W E CosY
— Tactorn Setting o . Factox Setting Q
(330 1 0.1 0,19 1.9 0.8 5.4 230 1 .1 24 2.4 1.5 6.70
_ 5 2ko 1 .1 42 4,2 2.9 11,65
_10 i .1 0,21 2,1 0.8 6.02 230 1 3 1,60 16,0 17.0 42,61
3. 250 BR 1e, 92 {920,0 19.5 _|2735.55
20 1 .1 .26 2.6 0.8__ 7.51 270 WE
BV R | .l .36 3.6 0.95 10.44 _ET5_
ko 1 .1 .61 6.1 1.00 17.88 280_1 __.pp
o0 1 .3 1.45 | 14,5 1.60 42,73 285 __
60 1 1.0 0.59 59.0 6.10 173.99 250 _RP
JTO_{. __100.WR|__ 1.0 0,11 {1100 26.00 | 3269. 96 295 N
_8o ! ___106v*7R 1.0 0.98 198000000! 139.00 292014261.32 500 1.0 .3 1.03 10,3 2.6 29,92
+ =
~90 WE 305
190 TR 10 1.0 .1 0.27 2,7 3.2 7.09
119 TR 1 515 _ -
120 1 3.0 1.6 160,0 | 8.5 474,23 320 1.0 .1 0.22 2,2 1.9 5.99
390 1 0.3 2.4 28,0 3.2 70,56 325 )
140 1 o1 1.0 10.0 1.9 29.23 330 1 .1 0.19 1.9 1.3 5.27
150 1 .1 0.48 4.8 1.6 13.83 335
150 1 .1 .30 3.0 | 14 8.61 510 1 .1 0.18 1.8 1.0 5.06
176 1 .1 24 2.4 ! 1.0 6.85 345
180 1 .1 .20 2.0 ' 0.8 5.72 250 1 .1 0.17 1.7 0.95 4.78
i90 1 21 220 2,0 | 0.8 5.72 255 —
200 1 21 .22 2,2 1.0 6.26 360 1 .1 0.19 1.9 0.8 5.42
210 1 .1 .18 1.8 | 1.2 5.01
220 1 a1 .20 2.0 | 1.3 5,57 B T
- Photo Research Pritchard Photometer L= Tootlamberts correctaed for photometer
Photometer Aperture Factor 0.10 v aperture factor
Xenon Lamp Amperage 80o TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (speculaz)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



IT1Ia

%D Angle = 0°

Window i &1._:1._—&_24§

v o 0 RAW DATA SHEET Stant Ty 196
- Oi_s 69 veen § T
ate 5-6~ AT AT - JREMEN Mezn L. -
e WINDOW SCATTER MEASUREMENTS EOCOSYG 29_3.76
iPhotomater] Full Metor {f£c-L)."(fc-L} , L - = Photometer] rull Meter (£t-L) _(fe=L;j 1L -i~
) Tilter Scale | Reading ;wa],o'j belo”' ‘;‘L(;—L% x1077 | o Filter | Scale | Reading| L x10° belo'l* ,."C:E-\.—, x10
e L. Tactor Setting ! | Hip0s: ' __Tactor : _Setting I IR
0{360)_BP ! ! | 250 110 i1 32 - 320.0 | 1.2 | 156.99
5 ] ] 20 | 10 ] ] 26 ! 260.0 | 1.0 [127.55
10 | Bp 250 | 10 1 24 | 2400 | 0,9 | 07.74
15 ¢ 10BR Jd 165 65.0 31.90 26010 3 {1.05 . 105.0 ; 0.8y 51.49
201 10 N 52 152.0 1.9 | 25.43 270 | WE | i 0.8
30 110 .1 4 40.0 2.6 19.50 275 _| ! |
_ ko i 10 .1 37 37.0 1.6 | 18.08 280 ; 10 { .1 56 . 1 56.0 0.9 | 27.44
50 110 1.3 38.0 1.2 | 18.59 285 | 3 ' :
_.60_i 10 Jd i .32 32:0 1.0 15.66 290 1 10 1 .53 53.0 1.0 25.96
70 1 10 J__ | .48  }48.0 0.8 | 23.52 295_] : .
G010 L {49 49.0 0.8 24.01 300 | 10 ] 47 1 47.0 1.1} 23.01
_90_ | _WE__ i 0.8 %05 | |
! T
_100_1_10 3 1 1.5 {115.0 | o.7 56.40 310 |10 1 43 43.0 1 0.9 | 21.06
110 110 .3 2.6 260.0 | 0.8 127.56 515
i20 {10 1 32 13200 | 0.9 | 157,00 320 i 10 . 42 420 | 1.5 | 20,54
120 1 10 1 .38 - [380.0 1! 186.44 | 325
ino | 10 ] .47  [470.0 .5 | 230.59 L 330 10 .1 .46 46.0 2.3 22.46
250 | 10 1 6116100 | 21 | 29927 133
160§ 10TB 1 .94 1940.0 10.2 | 460.83 310 |10 1 .54 54.0 4,2 26.30
rr I )
o ! ; L 3455 | 108R 1 44 440 L 8.4 | a1 o0
i% | TB i 350 | pp
190 i T8 E | . %55 T
200 | 1078 3 9 900,0 | 11k | 441.14 360 | 8P
210 i 10~ 1 56 _560.0 2.6 | 274.71
220 | 10 1| .4 410.0 | 1.6 | 201.14 , _ o , .
Photo Research Pritchard Photcmeter *L, = Tootlamberts corrected for photaneter
Photometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 800 T8 = Trausmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
B? =

Beam blocked by photometer




e

Window fF 244 & 246

v 10: RAW DATA_SUEET Start Ly 195
End L.‘.] 195 .
Date 5.6-69 WINDOW SCATTER MEASUREMENTS Mean Lg 195
_ E,Cost  200.44-
_—__U:--Tﬁllhoa:?xeter TR Meter | f\':—L)_;'l—fE:L)_u ‘L" -L _ Photometer| Full Meter (ft-L) _;ffE:L/_L_?Lw— I‘b _,
) Fiizer Scale t Reading {L x10 L.x10 iz 7., D\.J. 10 > G Filter Scale Reading | L x10 belo Jm———5 x10
o o W D | Cost o \U E Cos*t
.. .\ Factor _|_Setting ) — Factor Setting 0
2(360) 8P 230 10 .3 2.2 1-220 1.0 109.59
.31 10008R .03 .95 {9500 4734.38 2o | 10 .3 1.85 | 185 | 0.9 92.15
16 | 10%wR 3 1,65 1650000 | 1.9 (822286.36 250 |10 .3 1.6 160 0.8 79.70
15 260 10 .1 46 46 0.8 22.88__._.
_20_|__1WR 1 .8 80. 2.6 39.74 o710 | WE 0.9
301 IWR ] .41 41, 1.7 20.35 275
N0 1) 1 34 M, 1.2 | 16.88 280_1__10 L A1 |41 1.1 20.38
56 11 b .35 35. 1.0 17.39 285
So_1 1 | .38 38. 0.8 18.90 290 10 . .43 43 1.1 2].37
N ] .45 45, 0.75 22.39 295 L
20 1 1 .48 48. o7 23.89 300 10 . .38 38 0.9 ¢
A A 2 <. ;}8.8,9_..._.
S0 | __WE 0.8 305 ’
100 1 3 1.25 125, 0.5 62.25 510 10 .1 .34 M 1.5 16.87
1201 3 127 | 127 0.95 4324 | 515 ! -
120 11 10 32 | 320. 1.1 | 159.42 320 |10 .1 .35 2.3 17.33
Ty 1 10 Al 410. 1.4 | 204.26 %25
vio ! 1 |__10 .53 | 530, 2.2 | 264,02 330 1 10 . .36 36 4.2 17.73
__1,?(_) i 1TB [ 10 77 | 770, 10.9 383.23 %35 10BR R : 39 29 8.5 19.0]_
160 1 1B i | Zk0 BP _
170} T8 ! | 505 2 |
150 | T8 j i 550 | 8P {
390 ' 10T |3 9 900. | 11.2 447,96 355 |
00| 10BR | 54| 540, | 3.1 268.96 | 360 | pp ':
210 | 10 1 37| 370, 1.8 | 143 | .
220 | 10 | 1 | 8 | 280. i 1. | 139.47 , ! o 3
Phioto Research Pritchard Photometex "1, = Footlamberts corrected for photometer
Photometer Aperiure Factor 0,10 ¥ aperture factor
Yeron Lamp Ampercge 800 T3 = Transmitied 3eam
Photometer Field of View 1 WE = Window Edge .
Photometer - Window Distance 20"’ WR = Window Reilex (spegular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



€11

5-D Angle = OO

Window 244 & 246

v .. 20° RAW DATA SHLET St._art Ld 195 __.
End Ld 195 -
Date3:6-69 WINDOW SCATIER MEASUREMENTS dean Yd g5
EoCos 191.47.
Photomater] Full Meter (ft-L)_;‘\f:f&“.-L)_LL L _ Photometer] Full Meter {(ft~L) “(IL-I)_I LT_:'E'.‘_;““"":
0 Filter Scale | Reading walo belo mﬁ? x10 5 6 Filter Scale | Reading L x10 belo ¥E_1(_:—-‘t x10 -
e | Tactor Setting 7o 5 3 Factor Setting o os
9(360)__10WR . .45 45. | 1.9 23.40 230 10 .3 1.5 - 150 0.9 78.29
5 | | 2ko 10 .3 1.3 130 0.8 | _67.85
10 | jowR R 89 | 89, 2.6 | 46.3 250 | 10 .1 5 50 0.8 | 65.24
15 - 250 |10 . .5 50 1.0 26.06
_20 | 10°WR .3 1.7 11700000 | ;.7 1887867.46 270 | WE 1.1
_30_| _10WR .3 1.15 1115, i.2 60.00 275
Bo_i 10WR N 56156, 1.0 1 29,20 280 | 10 1 38 12 | 19.78
20110 R B2 1 52, 1 0.8 . 27,12 285 -
5o 110 ] 58 | 58, | o0.75 |  30.25 290 |_ 10 1 .36 3% 0.9 18.75
LTC 10 . .7 70, 0.7 36,52 295 S
.80 10 . 2 72. 0.7 _|___37.57 300 10 .1 .32 2. 1.5 & 16.63
90| WE 0.8 | 505 .
100110 3 1.5 150 1 1.0 | 78,29 310 | 10 .1 .3 2.k | 15,54
110_i_10 1 46| 46, 1.2 4 23.96 515 ; .
__129;; 10 1 .53 53. 1.5 27.60 320 10 [ .31 31 b | 1598
130110 1 .7 70, 2.2 36.44 325 108R N .32 32 8.4 16.27
150 | 10TR 3 1.0 11000 | 10.2 | 521,74 330 |__BP ' '
150 3 T8 335
360 1 18 3k0 BP
a0 | 18 | 345
130_: 1018 1 79 1790 11.2 | 412.01 350 BP -
190 | _108R L 51500 3.2 |_260.97 555 _|__108R 1 A4 | 44 22,98
200 | 10BR ] .38 1380 1.8 198,37 260 1.9 .
2101 __10BR ] 25 1250 1.5 130,49 :
220 10 W3 LY 190 1.0 99.18 . 5 .
Photo Research Pritchard Photometer *L = Foo:tlamberts corrected for photometer
Photometar Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 800 T8 = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photomater - Window Distance 20" WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



¥11d

5-D Angle = o° Window # _244 8 744

Blackbody Reflex (due to WR)
Beam blocked by photometer

BR
BP

Y _ om0 (AW DATA SI_’ET_?,_E'_I_' Start Ld 195
+ =30 End Ld
DAt sagagg WINDOW SCATTER MEASUREMENTS EZSES&CI J%%Tlé
T iphotometer| Full Meter (fe~L) . *(EL~L) , (L - Photometer| TFull Meter (ft-1) SLe=i) T T .
9 | wilter " Scale | Reading |L xlO-5 belo-b, :v—- <1072 9 Filter Scale { Reading | I xlO“5 1 xlO—ll"_‘,W,\ b\., %10~
e 7_{_ Factor | Setting v ‘LOCOSY _ ..t Tactor Setting v b Hou0st
)(360)__10 1 .36 3% 2.6 20.25 230 |10 .3 1.1 - 110 0.8 | 62,29
5 . 20 1 10 .3 95 1 95 0.8 | 53,79
10| 10WR J 48 | 48, 1.6 27.11 250_|__10 .3 .9 90 1.0 | 50.95
15 250 10 1 .62 62, 1.1 35,07
_2 10WR . .9 90. 1.2 50.94 270 WE 1.2 |
_30_ 1 10%WR 1 10 .34 13400000 | 1.0 1926782.22 275
oI __10WR .3 1.8 180. 0.8 101.96 230 | 10 . .36 36, 1.0 20.34
50 1 10WR . .78 78. 0.75 44.16 285
250110 B .8 80. 0.6 45.3%0 290 10 . .32 2. 1.5 18.05
7o 1 10 .3 .95 95. 0.7 53.80 | 295 _
8 10 -3 1.05. | 105, 0.8 59.46 300 10 N .3 0. 2. g7
90 i WE 1.0 305
100t 10 | 1 .38__| 380, 1.1 215.28 310 |10 . .28 28. "0 | 15,64
1301 10 1 L4 1 640, 1.5 362,60 315 10 | 29 29. 8.2 15.97
120 1 10 1 .8 1800, 2.2 | 453,24 | 320 | gp
130 1078 3 1.15 - i1150. 10.2 651.13 325
ko L 1B 530 |__BP
150 i 18 ' ' 335
150 ¢ T8 ' 340 BP
170 1078 ! 78| 780. | 11.2 | 441.39 345 | 10BP 1 .34 3. T 19.27
130 & 10 1 A48 | 480 3.1 271.84 50 10 . .32 2. 1.8 | 18.03
190 10 1 .34 | 340 1.9 192.57 355 ' :
200 108R 1: 24 | 240 1.5 135.92 350 l 2.6
210 | 108R 1 231230 1.0 130.28 ' |
220 | -10BR. 3|14 114 0.3 79.29 . | |
Photo Research Pritchard Photometer *L = Footlamberts corrected for photometer
Photemeter Aperture Factor (.10 v aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Rdge
Photometer ~ Window Distance 20" WR = Window Reflex (specular)



S11d

%-D Angle = 0° Window # 244 & 246 |
, o RAW DATA SHEET . Start Iy 195
Y = ho _— —_——
D 5~6-69 Etnd LE
ate 5~0- Mean
WIKDOW SCATTE ASUREMENTS d 195
INDOW SCATTER MEASUREMENT 5 Cost" 13608
Daotometer| Iull Meter l(ft—L)_ "11"'C-L)_L 'L-\,'Lb 5 EJ‘Blﬂlotomctcrg Full Meter {ft-L) _;"\ft‘Lf:h_ LW-LD i
¢} Filtex Scale | Reading )L %10 %belo ’ 1*;:_—\? x10 > i 6 Filter | Scale | Reading LleO 7 belo T Cos¥ x10
i _TFaccorx Setting | ¥ i iBolos ! |__TFactor_ ) _Setting 0
ofzser 10 1 .31 31.0 1.6 19.76 230 | 10BR_ ' .1 86 -8 | 0.8 55.05 ;
5| Z; " 20 | 10 N 74 74 )10t 47.%
_ 10 110 . .38 1380 L2 | 2427 3 es0l 10 R 71 71| 10t 4543
) | P_260_|__ 10 3 95 95 1.0 Y 40,80
20,10 N 53 | 53.0 1.0 37.10 Poto | WE 0.9 |
L0 JOWR .3 1.5 150.0 0.8 ! _96.05 1275 g :
b0 | _10°"WR ;10 .59 15900000 | (.8 3780112.71 i 280 | 10 . 39 39 1.5 24.89
_50_I_10WR 1 .28 %800 0:6 | 1793.91 E~2_85 :
60 1 10WR .3 g 1.3 130 0.7 83.24 {290 10 .1 32 2 2.5 | 20,34
701 10 3 1145 W5 0.8 | 92.85 : 295 _ ;
8 | 10 .3 1.5 1150 1.0 96.04 i s00 | 10 N .29 29 | 4., F 18.32
~go_| WE | 1.2 | 1305 | 108R_{ .1 28 | 28 8.0 | 17.43
J100._10 (1 .6 600 !_ 1.5 384,32 i 310 | Bp _
C110 |10 | 1 .9 1900 0.0 | 576.49 | 315 -
120 f 1018 ' 3 1.2 1200 10.2 | 786,18 520 | 8P l
130 | TB 9 525 ! ,
ke |__TB ‘ I \_330_|__BP i ]
250 L 18 1 » {335 | 108R g .3 0| | 19.22
350 | 10TB_ i1 77 770 11.2 | 492,62 {30 110 . .27 27 | 1.8 | 17.18
7o 1 10 L 46 . | 460 3.1 | 294,52 {345 :
130 | 10 |1 32 (320 | 1.8 | 204,91 ' 350 110 N 28 28 2.6 i 17.77
190 | 10 L] 32 1230 | 1.6 | 147.26 355 E
200 190 .3 1.6 160 1.0 102,45 356 ‘ 1.6 |
210 10BR . .3 1.25 _ [125 0.3 80.04 ; . .
220 | 10BR | .3 | 2.15 (215 | 0.8 | 137.70 | ! .
' Photo Research Pritchard Photometer L = Tootlamberts corrected for photometenr
Photometer Aperiure Factor 0.10 v aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam
Photometer Tield of View 1 WE = Window Edge
Photomater - Window Distance 20" WE = Window Reflex (specular)
3R = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



911d

- o
%-D Angle = O

RAVW DATA SHEET

Window ¥ 244 & 246

v L oso? Start Ly 195
o End Ly 195 _
Date 5=6-69 o WA QTR Mean Ly 195~
WINDOW SCATTER MEASUREMENTS EOCOSY 130,98
) lPhotometerE Tull Meter 'ft—LlB“\ft-L)_ L- - Photometer| TFull | Meter ffe-L) _*rf_:L)_u L%, -
9 1 TFilter Scale | Reading L x10 belO :LEB—E x10 > 8 Filter Scale | Reading walo belo' IT Cos? x10
e _} Factox Setting v Bobos® .1 _Tacror | Setting o~
¢{360)__10 .l .37 37 1.2 28.16 230_|_ 10BR 1 .28 280 1.1} 213.69
5| 240 | 10BR . T2 72 1.2 54,88
10l 10 .1 A4 | 44 1.0 33.52 250 |10 N .62 62 1.4 47.23
15 260 {10 .3 1.7 170 1.1 | 129,71
= I [ ] .58 58 0.85 44,22 270 | WE 2.7
_30_;__1OWR 1 .83 | 83 0.8 63.31 215
Lo i 10WR .3 2.1 1210 0.7 160.28 280 | 10 . .66 66 4.0 50.08
50 L 10%WR_ {3 12 |120 | 0.7 | 91.5 ER
SO_1TOWR 3 2,0 1200 | 0.8 | 152.63 290 1 10 .1 .41 4] b7 1 31.27
.70 5 10WR ] A 400 0.9 305.32 295 110 . .32 74 8.5 | 2378
801 10 ] 53 {530 1.3 | 404,54 500 | _Bp
~90 i WE 1.6 | 305
100510 . 3 1.5 500 2.2 11145.04 ' 310 | Bp
10510 3 1,55 ___1550 9.4 118267 315
_ie0_ 1 1B 320 | _BP
30_1_T8 | ' 525 | 10BR R 3 32 24,43
140 |18 | | . 530_1__10 L] 29 29 1.8 22,00
150 1 107TB i1 i .8 800 i 11.2 609.92 Eyp)
e . 1 1 B N Pa
160 i g L 46 a0 ) 3.1 | 350.94 340 110 1 .3 0 2.6 | o097
19410 L] 3 130 | 1.8 | 22891 545 |
180, 10 9 22 1220 1.5 | 167.85 50 1 10 L .32 R 1.6 | 24,31
290110 .3 1.55 !155 1.0 | 118.26 355 -
200_'_10 c IR B - S B 0.8 87.74 560 — 1.2
210 | 10 . .87 |87 0.8 66.36 !
220 | 1BR__ | .| .75 t75 ' 0.8 1 57,20 , i S .
Photo Research Pritchard Photometer *L = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Lmperage 800 TB = Trensmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP? = Bean blocked by photometer



3-D Angle = 0° Window # 244 & 246

L1i1a

v 50 RAW DATA SHEET Start Lg 195
End Ly '{95
Date 5-6269 . WINDOW SCATTER MEASUREMENTS Mean Ly 199 _
E,CosY 10188
iPhotometer Tull Meter ;fE-L)__;)‘( ft-L)'-ll- E'LW-L = ! ;Photometer{ Tull | Meter ft-L) -7‘7:&—:]:)—:1'1‘{1':;:1‘]1 "‘—;
{ Filter ! Scale | Reading L x10 2 lL,x10 " 3 c DY xio? | 8 E Filter | Scale : Reading| L x10 7! L x10 lreooy 10
e | Tactor f Setting ! H (hgOS o __.i__TFactor _Setting 4w éhobos
0{360)__10 Ca .38 38 | 1.0 ' 37.20 250 |__10BR | .1 57 57 1.5 : 55.80
5 J i i ! (240 | 10BR 1 .52 52 | 1.8 | 5086
1 f 7 -
o 10 L L 46 |4 | o5 | 5.0 250 | 10BR__ | .1 .85 85 | 2.0 | 83.23
15 ! | { i : 5 260._|_10 . .38 380 3.8 | 372,61
29110 J | .58 |58 | 0.8 56,85 270 | WE - 9.2
30110 N 78 1 78 | 0.8 76.48 275_| | ' ‘ ] —
i ' |
ol _1oWR |- .3 1,15 1115 ' 0.8 112.80 280 10 B 1.9 190 &.2 | 185.69
0 _10WR__| 1 38 1380 0.9 ! 3poo [ 85| 10 3 114 1Mo | 10:6 | 136.38
_6o_i__105WR 110 .39 39000000  2.038280329,60 250 | _BP | : !
_’rf_O__i 10WR 10 .35 Q ! 3.9 | 3435,03 295 i
B0 i_10wR 3 85 igs0 ! 8.2 | 833,5] 500 | Bp i‘
0| wE | | ' 9.8 | | 305 ] 4 E
100_i_107B _ ! 3 1.8 1800 | 12.8 1 1765.53 | 310 | 8P :
3 | T { N T
o_\_TB | ! | | | 315__ 10BR R 33 3 - 32.39
120_{_ T8 ! ; L 320 110 . .32 2. | 1.8 ! 31.23
120 | 1B ' : : | 325
1:0 |_10TR 1 84 1840 | 11.i | 823.41 330110 1 .31 3l 2.6 | 3017
150 | _10 L A6 1460 .2 |_451.20 355_| :
160 | 10 L] .3 1300 1.8 | 294.29 350 |10 ] .32 2 1.7 | 31.24
e L 10 1 .2 200 1.6 | 196.15 345 :
80| 10 .3 1.45 1145 11| 142,22 350 |10 . .34 34 1.2 | 33.25
190 10 .3 1,05 105 0.9 1 102,97 355 : -
200_| 10 . .83 83 0.9 81.38 360 - 1.0
210 | 10 .1 68 | 68 0.9 66,66 ' —_—
220 | 10 . .58 58 1.1 56,82 _ :
Photo Research Pritchard Photometer *I, = Footlamberts corrected for photometer
Photometer Aperture Factor ©.10 v aperture factor
Xenon Lamp Amperage 80 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



811A

3-D Angle = 0° Window f 244 & 246

v _ o RAW DATA SHEET Start Lg 195
Y =0 End Ly )95 _
Date 5'6'69 TN A Y » TTR VT A Mean I‘7 —-—195
e WINDOW SCATTER MEASUREMENTS EOCOSYL %9.69
fPhotometer] Full Meter [(ft-L) "\ft-L)_l‘_ L - ] Photometer|{ Tull Meter {(fi-L) ft"l)_h_'L;:LD -
2 Filter Scale | Reading lL x10 belo _,‘ 7 X10 > 6 Filter Scale | Reading | I x1077} L, x10™ " s %10~
b W Z.Cos¥ " W b E Cos¥
. .]_Factor | Sciting ° -l Facton Setting )
);‘ZS_J 10 .1 .32 32 - H 45.78 230 10 .1 .37 37 1.8 52,83
___5__! _ 240 | __108R Jd o 42 | 42 2:0 .___59.98
_ 10 i 10 .1 .39 39 0.8 55.85 250 108R 1. .74 740 h.o 1061.27
150 i . : | : 260 10BR 1 .5 500 10.0 | 716,03
_E0_1__ 10 . .49 49 0.8 | _ 70.20 270_}_ WE : 24.0
L3010 N .64 64 0.8 | 9172 | 215 | WE : 15.5
%o 10 1 .92 . 92 0.9 . 131.88 280 | gp
2010 .3 1.65 _ | 165 1.3 236.58 | 2685 | -
69| 10WR 1 54 540 5.0 774.14 290 | _BP
70+ 109WR |3 2,35 P3500000¢ 14,5  33720761.30 | 295 N
o 10*wR I .08 | 2.55 . 1255000 [u2.0 3890013 500 |_Bp |
.90 WE 47.0 : : 305 _J0BR . .35 35 50.22
166 _ 1B | >10 10 .l .31 31 2.2 | __44.7
120 1B 515
120 B | ' ' 220 ;10 .1 .29 29 5.9 41.20
120 | 1018 | .64 | 640 10.9 916.79 325 ! -
20 10 i1 _ .34 340 3.1 487.43 330 10 .1 27 i 27 LT 38.50
150 10 1 .22 220 1.8 315.43 335 . ‘
29 {10 3 1.4 140 1.6 200,66 3% |10 i .1 .26 26 .2 37.14
49 10 3 1.05 105 1.1 150,51 3k5
180 10 .3 .8 80 0.9 114.66 330 10 .1 .29 29 '1.0 41,47
180 10 .1 .6 60 0.8 85,98 355 , -
200 {10 .1 .A8 48 0.9 68,75 360 . 0.95
210 10 .1 41 41 1.1 58.67 i _ : ¢ . —
220 10 _al 1 .38 38} 1.3 54,34 o
Phcto Research Pritchard Photometer *L_ = Footlamberts corrected for photomater
Photometer Aperture Factor 0,10 v aperture factor
Xenon Lamp Amperage 800 TB = Transmitted Beam
Photometer Field of View 1 WE = Wirndow Edze
Photometer - Window Distance 20" WR = Window Reflex (specular)
. BR = Blackbody Reflex (due to WR)
BP = Beam blocked'by photometer



611

5-D Angle = 0°

Window # 244 246

¥ - 80° RAW DATA SHEET Start Ly _195
. End Ly 195 .
Date_5:669 WINDOW SCATTER MEASUREMENTS Mean Ly _1
EgCosY 35.37
Photometer| Full Yeter -t-L')_;F}{ft-L)_.q_ LT, 5 Photometer] Full Meter (ft-L) -§‘ft'r)::-['fw‘% L
9 Filter | Scale | Reading [L x10 L, x10 { x10 6 Filter Scale | Reading| L x10 7| L x10 " j=Fx— x10 ~
- : e W b E_CosY i S W b L _CosY
. _i__Tactor | Setting o B Factor Setting o
1(330) 10 .03 2.1 21 0.8 59.15 250 1.0 .03 2.2 122 1.5 61,78
_D _ 240 10 W03 { 2.7 21 2.9 { 158,52
210 110 .03 2.5 25 0.8 | 70,46 230 10 43 h3 17.0 i 116.77
S5 260 _i___10BR __ 3. i 1l.25 1250 19.5 1 3528.55
o) )
SR0 10 .1 32 32 0.8 i 90.25 279 HE ! |
50 ¢ 10 .1 . L2 0.951 118.18 275 ; i L
N t 17 ! H i
_k0.1 19 i-.1 4 .58 58 1.00 | _163.70 280_ ; !
5L 10 I .3 1.0 100 1.60 1 _282.72 285 {
60 10 L3 2,05 ' 205 ' 10} 577.86 |_299 |
10 106WR 43 1.0 I_1000 26.00 | 2819.90 295 | 1o WR .1 .3k 3k 96.13
_8o i 107 wWR .1 .84 [8400000d 139.00 ;237489358.50 | 300 | 10 .1 .36 36 2.5+  101.05
_S0___WE ! i | 505 }
100_;__TB i 510 | 19 ] ou | oh 22 i 66.99
1104 10 TB 1 g2 1720 1 315 :
220 | 10 TB 1 .38 380 8.5 __1071.95 320 1 10 A L e 22 1.9 6h.49
136 ¢ 10 A 1.8_ | 180 3.2 | _508.00 | 325 | :
o | 19 3 1.05 | 105 1.9 | 2%32 3% |10 .1 .2 | 20 1.3 56.18
10 1 10 1 76| 176 1.6 | 21hp 335 1
-
150 | 10 .1 5| sh 1.1 152.36 3k0 10 .03 1.8 18 1.0 | 50.61
170 110 1 Lo ho 1.0 112,81 315 |
180 10 c .l -3 30 0.8 84.59 250 10 .03 1.9 19 0.9 53.45
390110 .1 .26 26 0.8 73.28 355 o
200 | 1g .1 .23 23 1.0 64.75 360 0.8
210 ;10 .1 .2 20 1.2 56.21 e
220 | 10 .03 | 2.0 20 1.3 | 56.18 . . _
Photo Research Pritchard Pholtometer *L = Footlamberts corrected for photometer
Photometer Aperture Factor 0,10 w aperture factor
Xenon Lamp Amperage 80o TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20™ WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer




ocia

5-D Angle = o° Window # 244

v _ o BLACK EDGE DATA Start Ly 190
T 0 End Ly 192
. Mean L, 1

Date _— WINDOW SCATTER MEASUREMENTS Mean Lg 191

EoCosY 199,58

iPhotomater| Full reter [F6-1) M(fe-L) ) 1L -I, 5 Photometer| Full Meter [Fe-L) __ATe-L/7 AT -T) )
g Filter Sca}e Reading walc belo T CosY x10 0 Filter Sca}e Reading walo belo T GosV x10
.\ _Tactor Sctting ) — . Factox Setting 1o .
0380} R 230 1 W1 80 |- 8,0 1.2 3.9
p) BP _ 260 | 1 ! .66 6.6 1.0 3.25
_ 1o BP 250 1 1 .62 6.2 0.9__ | 3.06
A5 BR . 260 _ 1 1 .58 5.8 0.8 2.86
204 1 .1 .49 4.9 1.9 2,35 | 270 | _WE 0.8
__30_ 1 1 .35 3.5 2.6 1.62 275 I _
kot .1 .31 3.1 1.6 1,47 230 1 .1 42 4.2 0.9 2.05
20 1 .1 .29 2.9 | 1.2 | _1.39 285
6o ) 1 .1 .33, 3.3 1.0 1.60 2% 1 .1 .34 3.4 1.0 1.65
70 1 .1 .38 3.8 0.8 1.86 295
_80 1 1 .1 .46 4.6 0.8 2.26 300 1 .1 .30 3.0 1.1 | 1.44
_.90 WE 0.8 305 .
100 1 .1 .67 6.7 0.7 3.32 510 1 .1 .28 2.8 0.9 1.3§
110 1 1 .72 7.2 0.8 3,56 515 ' .
_120 1 1 .72 7.2 0.9 3,56 520 _ 1 .1 .28 2.8 1.5 1.32
_E30 1 .1 .83 8.3 1.1 4,10 305
_1ho 1 .3 1,04 10.4 1.5 5.13 330 1 | .32 3.2 2.3 1.48
130 1 3 1.50 15.0 2.1 7.41 335
160 1 .3 2.76 27.6 10.2 13.31 340 1 .1 A 4.4 .2 1.99
_170 TB 245 1 1 .1 256 5.6 8.k 2.38
18 TB ' 350 BP .
150 TB 355 BP : {
206 1 .3 2.85 28,5 11.b 13.70 360 BP
210 | 1 .3 1,50 15.0 2.6 7.38 .
220 ) 1 3 | 1.0 ‘110 | 1.6 5.43 ' i ]
- Photo Research Pritchard Photcmeter ¥, = Footlamberts corrected for photometer
Photometer Apexriture Factor 0,10 A aperture factor
Xenon Lamp Amperage : 800 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge .
Photometer - Window Distance 20" WR = Window Reflex (specular)
BR = Blackbody Reflex {due to WR)
BP = Beam blocked by photometer



3-D Angle = 0° Window # o4

T21d

¥ = ko° BLACK EDGE DATA Start Ly _92
Date . - Mean L 192
e WINDCW SCATTER MEASUREME vd 192
INDON SCATTER MFASUREMENTS £ Cost" 133.68

IPhotometer! Full Meter (ft—L)_B“:\f:—L)_ 1L L a Photometer] TFull Meter [(ft-L) ""I\ft-L/_br’,L -1,

{ Tilter Scale | Reading iwalo L, x10 iE“CosY x107° 1§ @ Filter | Scale | Reading| L :{10"5’l L, x10 EWC o-\i; x10”
.« TFactor_ ! Setting ! "o {_ | Tactor | Setting v ! 008
0360 - [ i.6 ; 230 1 1 ! .28 |- 2.8 0.8 1.77

- | — T s
51 1 i ! [ HENNE i .03 2.05 2,05 1.0 1.27
10 1 ! .26 2.6 1.2 1 1.61 25_0_] 1 I .03 2.20 2,20 ; 1.0 1.37
15 1 . 260 1 i .03 2.60 2.60 | 1.0 1.63.
2 1 .1 .37 3.7 | 1.0 I 2.3 i 270 WE ; ‘ 0.9
O |l__1wr__.3 1.48 | 14,8 0.8 | 9,58 ;275 | I | l
Cho i 10% yr | 3.0 2,12 12120000! .8 :1379489.80 { 260 { 1 | .03 | 2.50 2.50 | 1.5 | 1.53
_0 1 1wR ! 1.0 0.40 40,0 | 0.6 25.99 265 ! j
51 0.3 7115 1.5 0.7 7.44 L 200 1 { 0.03 2.30 230 | 2.5 | 1.33
70 1 | .3 ! 128 ] 12.8 : 0.8 8.29 295 | i i
8 i1 L .3 1.78 17.8 1.0 | _11.52 i_300 1 0.03 2,40 2.40 ' b1 P 1.29
90_|__uE ! _ " - 305 1 0.03 2,70 2,70 | 8.0 | 1.24
1001 | 1.0 3601 36.0 1.5 23,33 310 | g | i
10 01 | 1.0 480 | 48,0 | pop 31.09 | 315 * ’ B
120 1 ;1.0 .630 1 63,0 | 10.2 40.33 | 320 BP }
130 TB | | | 325 ;
o | pp | , } 550_|__ P
150 | 7B | | i 335 | @
v H — i
160 1| 10 32 | 32.0 11.2 20.09 | 3ko 1 L a .25 2.5 | 1.8 | 151
170 1 [ 0.3 1,50 15.0 | 3.1 9.56 | 345 . |
180 1 .1 .80 8.0 | 1.8 5,09 350 1 1 .22 2.2 | 0.6 1.26
190 11 .1 .54 5.4 1.6 3.41 355 | i _
1 1
200 1 .1 .38 3.8 1.0 2.41 360 1 .1 .22 1.6 { 1.6 | 1.33
210 1. | a .38 | 3.8 0.8 2.42 ¢ i i e e
220 | BR __ | 1.0 | .48 | 48,0 | 0.8 31.18 ¥ ! | |
Photo Research Pritchard Photometer *I = Footlamberts corrected for photometer
Photomater Aperture Factor 0.10 v aperture factor
Yenon Lamp Amperage 80o TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20" WR = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked by photometer



¢g1a

%-D Ancle = 0° Window ¥ _ 244
v . 80 BLACK EDGE DATA Start Lg _192
End Lg 188
Date WINDOW SCATTER MEASUREMENTS Ezggsi,‘d 34?'2(7)
Photometer] Full Meter ft-Ll37Tft—L)_ Lw-Lb -5 Photometer| Fall Meter {ft-L) _“TIt'L)_h LL -5
9 Eilfer 1Ssa%e Reading walo belo F Gos¥ x10 6 Filter Sca%e Reading Lleo belo T Cos¥ x10
.. 1__TFactor Setting o n Factor Setting (o]
{360 0.8 230_ 1 0.01 .80 | 0,80 1.5 1.89
2 240 | 1 '0.03 1.20 | 1.20 2.9 2,64
10 1 .01 .95 .95 0.8 2,52 | 250 1 BR 0.03 2600 | 2.00 | 17.0 0.87
15_ _260 1 BR_ 10 0.78_1780,0 19.5_ ] 2257,18
20 1 03 1042 01,42 0.8 _3.89 270 _ WE
70_ 1 .03 2.10 | 2,10 0.9 5,82 275 BP
Lo 1 0.1 0.39 | 3.90 1.00 11,02 280 BP ]
50 1 0:1 0.91 | 9,10 1.60 25.94 285 BP
) 1 1.0 .36 |36.0 6.10 102.67 290 BP
10 1 3.0 2.07_ 26,0 26.00 592.98 P 295 BP o o
8o | 106 1.0 0.66 66000000 139-00 |191470803.89 | 300 1 A 27 2.7 2.6 7.08
90 WE___| | 305
100 TR | 510 1 .03 1.00 | 1.0 3.2 1.97
110 TR 315 —
120 1 1.0 .60 _;60.0 8.5 171.60 1320 | 1 .01 T4 | 0.74 1.9 1.60
1350 1 3 180 118.0 | 3.2 | 5100 | %5 5
20 1 Al 0746 74 1.9 | 20.92 1330 1 .01 ! .66 10,66 1 1.3 | 1.54
wo_l_ 1 v 0.42 | 4.2 1.6 11.72 | 333 . | i
160 1 1 .03 2.35 | 2.35 1.1 i 6.50 350 | 1 .01 .68 |0.68 1.0 1.68
170 1 03 1.65 1 1,65 1.0 4.50 zL5 |
Lo 1 .03 1.20 .20 | 0.8 3.25 %50 1 .01 .70 10.70 0.95 1.76
109 | 1 .03 0.85 0.85 0.8 2.23 355
260 1 .03 0.80 1 0,80 1.0 2,03 560 1 o1 .76 10.76 0.6 1.97
20 11 .01 0.76 | 0.76 1.2 1.86 i '
20 |1 .01 | 0.72 | 0.72 1.3 1.71 § B
Photo Rescarch Pritchard Photometer "L = Footlamberts corrected for photomater
" Photometer Aperture Factor 0,10 v aperture factor
Kenon Lamp Amperage 80o TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge

Photometer - Window Distance 20"

WR
BR
BP

[URE S O (O

Window Reflex (specular)
Blackbody Reflex (due to WR)

Beam blocked' by photometer
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5-D Angle = 0°

Window # 240

v - &° BLACK EDGE DATA Start Ly 175
. End Ly 171
Date _ 6-18 WINDOW SCATTER MCASUREMENTS Mean Ly 173
EOCosA 31,45
Photometer! Full Meter _rft-L)_B"‘ ft—L)-i-, 'LW-% 5 Photometerj Tull Meter [ft-L)_ '-;.x.:'f)':):' 777 ":5
9 Filter Scale | Reading [L x10 7 [1,x10 " ==2g %10 0 Filter Scale | Reading | I x10™°| L x10™" jz 5oy 10
. Factor Setting 008 1 Ractor Setting v Borost
1(360) J 0.8 230 1 .01 .60 0.60 1.5 1,43
’) i ] |_2h0 1 .01 .90 0.90l 2.9 1.94
10 1 ,01 J1 0,711 0.8 2.0 230 1 BR .03 1.60 - 1.60{ 17.0 .32
EVIN | : I__260 BR 19.5
204 1 .03 1.01 i 1,01i 0.8 2.95 270 WE
30 | 1 .03 1.60 1.60] 0.9 4,79 275 BP
O _ 1 .1 .31 3,10 1.00 9.54 | 280 RP
50 1 .1 .78 7.80 1.6 24.29 285 BP
50 1 .3 3.05 30.50! _ 6.10 95,04 290 BP
(| |__3.0 2.10 | 210.0 ; 26.00 ! _ 659.46 295 BP
/ . 2 _ e e
& 109 1 3.0 0.70_ 70000000 | 139.00 |222575472, | 300 1 0.1 .41 41 26 | 1221
90 1B 2G5 '
200 ____TB ‘ 510 1 .03 .81 0.81] 3.2 1.56
i10 TB 315 _
20 1.0 1,0 .54 5.0 8.5 169.00 220_ 1 .01 0.62 0.62; 1.9 1.37
130 1.0 3 1,60 16.0 3.2 49.86 325 '
k0 1 | .1 .56 5.6 1.9 17.20 330 1 .01 .57 0.57] 1.2 1.40
150 1 03 | 2.6 1 2.6 1.6 7.76 555 i
00 1 .03 1.50 1.5 1.1 4,42 30 1 .01 .51 0.51] 1.0 1.30
170 1 .03 1.00 1.0 1.0 2.86 315 i
L0 1 5 .03 ,15 0,75 0.8 2,13 259 1 .q1 .54 0.54] 0.9 | 1.41
190 1 I Lol .54 0.5 ! 0.8 1.46 355 '
200 1 .01 b 0.44 .0 1.08 360 1 .01 .61 0.61{ 0.8 1.69
21 1 .01 bty 0.4 1.2 1.02 |
20 | 1 0L (.46 | .46 1.3 1.05 . i .
Photo Research Pritchard Photometer ™, = Footlamberts corrected for photomater
Photometer Apexrture Factor 0.10 v aperture factor
Xenon Lanp Amperage 800 TB = Transmitted Beam
Photometer Field of View 1 WE = Window Edge
Photometer - Window Distance 20 WR = Window Reflex (specular) .
. BR = Blackbody Reflex (due to WR)
BP = Beam blocked'by photometer
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3-5 dasle = G Window ¥ 208
¥ = 80° BLACK EDGE DATA Start Ly .85

End Ld 186 .

WINDGW SCATTER MTASUREVAENTS 1e52 od m
L 5 ¥ o

someter| Full Meter l(v‘ft—L)_B'x'lk ft_L)-l-, iLx-r~Lo = { Photometor] rull Meter [(ft-L) hﬁ:r):: f‘;: _.;...._..
Scale | Reading L =i 'Lx10 = w10 2 e Filter Scale | Reading| L x10 ’ L,X10 iy xlC
[ eaet ] E_Cosgy | - . W 16} 2 Cos
__Factoxr | Setting ! ) [ Factoxr 1 Setting C
‘ 0.8 230 i 1 (.01 .48 0,48 1.5 0.98
| 210 1 .01 .74 0.7 | o9 | 1.3
1 .01 0.60 & | 0.8 1.54 |_250 1 BR .03 1.50 - 1.50 | 17.0_ | 0.59
i . |_260_ _ 1.mR 10 77 1770.0 19.5_  12283.14
1 g 01 - .77 l .77 0.8 | 2.05 270 | WE
1 .03 1.40 | 1.40 0.95] _3.88 275 i BP
~ I}
1 N 0.34 | 3,40 1,001 9.81 280 1 BP
1 . 1.00_110.0 = ! 1.60] 29.25 255 BP i |
) 7z~ “. ~ - : - I
1 1.0 0.32 _132.0 ! 6.10 ' 93,31 250 BP l |
1 i 3.0 2.15 1215.0 26.00 | 631,39 i 295 | BP ’ —
10° : 3.0 0.69. 69000000 | 139.00 | 205112919. | 300 | 1 ! 24 | 2.4 2.6 t 6.36
WE 3 : j |
TR ' 3 1 0,01 0.72 0.72 3.2 1.19
B , 315 _| i | ;
H ! 3 ' i 1 H i —
1 | 1,0 [ .56 156.0 8.5 | 163.% P 320 11 .01 {05 | 0.5 , 1.9 | 1.04
: i , , 020 ] . !
1 .3 | 1.70-117.0 ;3.2 | 49.58 1525 | j i } ;
1 | .3 1 1,00 10,0 | 1.9 | 29.16 3% 11 I o1 0.43 | 0.43 1.3 | 0.89
1 L .03 | 2.35 [2.35 1 1.6 6.51 . | 355 | ‘s R
1 | .03 1.30 | 1.30 | -4 3. 54 500 | 1 .01 0.42 | 0.42 | 1.0 | 0.95
! ' : T = i
1 .01 4 0,78 :0,78 i 1.0 2.02 s | |
1 {01 .58 1 0,58 | 0.8 1.49 1350 i 01 | 0.43 0.43 0.95 | 1.00
b I P
1 .01 50 oo | 0.8 1.25 | 355 il | -
1 | o1 48 048 1 1.0 11,13 350 1 0l tos1 |03 0.6 | 7
1 [ .01 48 1 o4 1 1.2 1.07 r : : l
1 .0l | .40 10,40 1 1.3 0,80 . i i |
Pacto Rescareh Pritchard Phctometer "L, = TFootlamberts corrected for photomater
e w
Photometer Aperture Factor 0,10 aperture factor
Xenoa Lanp Amporage 800 TE = Transmitted Beam
Photomceier Field of View 1 WE = Window Rdze
DPhotometer - Window Distance 20" R = Window Reflex (specular)
BR = Blackbody Reflex (due to WR)
BP = Beam blocked'by photometer
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- o
5-D Angle = O

Y = 80

BLACK EDGE DATA

Window T 246
Staxt Lg __188
End Ly _ 193

Date__ 6:18-69 WINDOW SCATTER MEASUREMENTS Mean L _130:5
E, CosY 34,57
IPhotomezexri Full | Meter (ft- )_;F\:t-L)_L}L‘__ L‘) = Pactometer; Tull I Meter {fe-L) _\—L'b) L’L L =
0 Filter Scale | Reading L x10 7 1L x10 = TosT X007 | @ Filter f Scale | Reading | L x1077 Lb>-10 5 Gos? x10 7
_|_Factor | Setting] L = Factor | Setting| v os:
. - -
(350} 1 { 0.8 230 1.3 90| 9.0 1.5 ? 25,60
_3 . | | ; 250 1.3 & 9 9.0.1 2.9 { 25,20
1 : : = i H . ! ;
Lo L | 3| 130 1300 0.8 | 37.37 250! 1 3 .00 1000 1T.0 | 24.01
15, | J' : ] _260 1 BR | 10 Q.78 { 780,0 i 19.5 1 2250,65 __
_20_ 1 A 1,76 12,61 0.8 . 50.68 |_270 UE ? ! | .*
. : _ H | )
O S .3 2,41 24,10 0.95' 6944 | 275 pp i : 1 }
. i 1 H i 1
B0l 1 | 1.0 0.37 | 37.0% 1.00i  106.74 t 280 | BP i ! | i
56 1 g | 1.0 | 0.64 | 64,01 1.50,  184.67 ;i 255 B | i '{ .
___6,0__{ 1 i 3.0 1.50 | 150.0|  4.101 43214 | 200 BP | § | ;
76 1 1 i 10.0 0.70 | 700.0{ 26.00| 2017.36 : 295 | BP _ | i
8ol 108 i s 0.68 | 68000000 139:00 196702302.86 | 300 | 1 i g 82 821 2.6 ° .97
95 WE | ! i ! 365 } !
PN i 1 . : ——
100 TR i 1 | | 310 1 | .1 65 | 6.5 3.2 ! 17,88
. | h 3 i
110 TB i j i 315 ; ! !
120 1 10.0 321 320.0] 8.5 92.32 !__',5_2;0_) 1 o 62 1 B2 | 1:G 17.39
330 1 | 3.0 1.60 | 160,00 3.2 i 461.90 | 325 5 i ! l ’- ;
s e : 1 -
L0 1 | 1.0 0.98 | 98 (Lf 1.9 282,93 359 1 | 1 66 ' _ g4} 13 01814
150 1 {10 0.62 | 62.0f 1.6 |  178.88 | 573 | | i | [l
160 1 ! 1.0 0.44 | 44,00 <1 i 126,96 | 3k0 | 1 | .1 ' 7 % 7.0) 1.0 ' 19.96
_ d i : [ [ ' ; i
oL 11 1.0 0.30 30,0 1.0 : _ 8eao | Z5 | } ‘
2011 . .3 2.30 |- 23,01 0.8 | 66.30 1350 | 1 g2 82| 0% 23.45
00 L1 | .3 1,70 17.01 0.8 | 48,94 355 | } ;
: ; | 2 ,
200 1 3 140 0 140 1.0 E 40.21 360 1 3 P 1.02 0.8 c.8 29.27
210 1 .3 1.20 12,0} 1.2 | 3437 : '
20 1 3 1.00 1 10.0]__ 1.3 | 28.55 i
rhoto Research Pritchard Photometer ™i, = Footlamberts corrected for photomater
C - 4 . -
Photometer Aperture Factor C.l0 aperture factor
Yenon Lemp Amperage 800 T3 = Transmitted Beam
hotorneter Field of View 1 WE = Window Edge
Photometer - Window Distance 20" Wk = W’ ndcw Reflex {specular)
. 3R = Blackbody Reflex (due to WR)
BP = Beam blocked'by photometer






APPENDIX E

WINDOW TRANSMITTANCE AND SPECULAR
REFLECTANCE MEASUREMENTS

A Gamma Scientific photometer (model number 2020-1) was used to

measure window transmittance and specular reflectance factors. The
photometer was positioned in the collimated beam at the 6 = 180 degree
position. An illumination measurement was obtained with no window in place.
A window was then interposed in the beam and positioned for the ¥ = 0 setting.
An illumination measurement was made and recorded for this zero position.
The window was then rotated from the ¥ =0 to the 80-degree setting with
illumination measurements made and recorded at every 10~degree increment.
Transmittance factors were calculated by dividing the illumination values

measured with a window in place by that measured with the window removed.

The specular reflectance measurements were begun with the window in the

Y = 10-degree position. The photometer was positioned in the 6 = 10-degree
position (specular reflection angle) and an illumination measurement was
recorded, The window was then rotated to the ¥ = 20-degree position and the

photometer was positioned at the 6 = 20-degree position, and an illumination

measurement was again taken. This procedure was repeated at each 10-degree

(Y) increment until a set of measurements from 0 to 80-degrees was com-
pleted. The specular reflectance factor was computed by dividing the specu-
lar reflection illuminance measurement by the incident illuminance measured

with the window removed.

Results of these measurements are given in Table El.

E1l
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TABLE El. TRANSMITTANCE AND SPECULAR REFLECTANCE
OF WINDOWS
208 240 244 246
Window
Angle,¥Y T T p T p T p
(deg)
0 0. 946 0. 925 1. 000 0.970
10 0. 946 0. 032 0.917 0. 057 1,000 0. 0002 0. 966 0.005
20 0. 946 0. 032 0.921 0.058 1.000 0. 003 0. 963 0. 007
30 0. 946 0. 034 0. 921 0.060 1,000 0. 006 0. 963 0.011
40 0. 946 0.038 0. 917 0. 068 1. 000 0.013 0. 959 0.019
50 0. 939 0. 056 0.906 0. 086 0.985 0. 032 0. 940 0.038
60 0. 893 0.103 0. 849 0.092 0. 932 0.080 0. 896 0.085
70 0.770 0.226 0.725 0.253 0.787 0.205 0.772 0.414
80 0.433 0.513 0.415 0. 532 0. 449 0.456 0.440 0.414




APPENDIX F
MULTIPLE WINDOW ANALYSIS

Consider, in two dimensions, a pencil of luminant flux incident upon a flat
window where it is either transmitted, spécularly reflected, or scattered.

In Figures F'l and F2 we show a unit amount of radient energy incident from
the direction where it makes an angle ¥ with the outward normal of the window.
The fraction of energy T is transmitted straight through; the fraction p is
reflected, and a small fraction, S(8), is scatfered in all directions. By photo-
metric measurements, the quantities T, p, and S(6) are determined (Appen-
dixes D and E). For our calculation, we assume that no absorption occurs

in the plates, that the plates are close together, and that S(6) is small com-

pared with T. From the principle of conservation of energy, we have

T+ o427 s(0) d6 = 1
[0}

Since S(8) is a small quantity, we can neglected all the beams that are
scattered twice, or more and concentrated on the transmitted and the re-
flected beams as shown in Figure F3. The series of beams on the same

direction can be combined into single beams in each direction.

Shown in Figure F'4 are the combined beams so obtained. We thus obtain for

the total transmittance and the total specular reflectance respectively

T2
T = 1-92 (F1)
and
P =09 (1+'r2 ) (F2)
1-p

What remain to be considered are the three groups of scattering beams as
shown in the figure.
F1



Figure Fl1, Geometrical Situation
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Figure F2, Two-Plate Configuration
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Figure F'3. Internal Physics Considered
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Window 1
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Figure F'4. Resultant Mathematical Expressions
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Consider first the lower group. Here the orientation is same as originally

defined. The fluxes were —g— <=8 S% will constitute part of the resultant
scattering, but the fluxes where either 6<—;' or_6>:.32—Tr will hit window 1 and

be either transmitted or reflected. As we mentioned earlier, we are going
to neglect-all the beams that are scattered twice or more, we can here neglect
the scattered beams and consider only the transmitted and the reflected por-

tions. Referring to Figure F5, we obtain for the transmitted portion

T+el T+ ptTe,,, =—2

and for the reflected portion

o1 4+ STl = 2T

- p4-r p2-r “\T
Window 1

Window 2

Figure F5, Transmission Results

The transmitted beams will be in the direction 6 while the reflected beams

will be in the direction m-6. This accounts for all the beams scattered from

F4



window 2. Similar consideration is given to the groups of beams scattered
from window 1, and finally we arrive at the total scattering coefficients as

follows:
2 'rzp
2,2

S (m-0), T <0 SZ—“

S(6) = H"z" S(8) +

1-p (1-p
(F3)

s() = 2X8 — §(rr-6) +ﬂl+2—‘;)—s(e), —>6 and 6 > 3%
172 (1-p2)

Equations (F1), (F2) and (F3) enable the calculation of the transmittance, the
specular reflectance and the scattering coefficients for two layers of identical
windows based on data taken for one window. It should be pointed out that the
method can easily be modified to accommodate the case where the upper and
the lower windows are not identical. Also, for four windows we applied the
same procedure twice., This procedure has been incorporated into a computer
program and solved on a Honeywell DDP-24 machine. Examples of the

computer program are reproduced on the following pages.

These pages present lists of the measured and the calculated values for win-
dow 208, There are nine tables each of which corresponds to an incident
angle, ¥, shown in degrees in the upper left corner. Each table has three
parts. The first part contains the measured values of the transmittance,
speculator reflectance, and scattering coefficients listed in the sequence of
the scattering angle, 6. The first value is for 6 = 10 degrees, the second
one for 6 = 20 degrees, and so on., Similarly, the calculated values for two

and four windows are listed in the remaining two parts.
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